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Text :
RECCORD OF DECI SI ON

BROM S BATTERY BREAKI NG SI TE
DECLARATI ON
SI TE NAME AND LOCATI ON

Brown's Battery Breaking Site
Ti | den Townshi p, Pennsyl vani a
Qperable Unit Il - Renediation of Site Soils and G ound Water

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Brown's Battery Breaking Site ("the
Site"), located in Tilden Townshi p, Berks County, Pennsylvania. The renedial action was devel oped in
accordance with the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980 (CERCLA),
as anended by the Superfund Amendnents and Reauthorization Act of 1986 (SARA), and to the extent practicable,
the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decisionis

based on the Adninistrative Record for this Site

The Commonweal th of Pennsyl vani a has not concurred in this renedy.
ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne pursuant to Section 106 of CERCLA, 42 U.S. C. S9606
that actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting
the response action selected in this Record of Decision (ROD), nmay present an inmminent and substantia
endangernment to the public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

The overall cleanup strategy for the Site consists of two Qperable Units: Qperable Unit |, presently being
i mpl enent ed, which addressed restriction of Site access and relocation of the Site residents and the onsite
busi ness, and this second Operable Unit which will address the contam nated soils and ground water
Specifically, the selected remedy for Operable Unit I, Remediation of Site Soils and Ground Water, will
renove contam nation fromonsite soils so that the Site can be used in an industrial manner, and wl|
restore the ground water to its beneficial use by cleaning both the shallow and deep aquifers to background
levels. A contingent soil remedy, to be inplenented if the selected soil remedy is not inplenentable, also
has been chosen and will acconplish the sane renedial goals. This Operable Unit Il

is the final action of two Operable Units for the Site

The nmaj or conponents of the sel ected renedy include:

Ofsite treatnent of soil and battery casings using an innovative
thermal treatnent technol ogy. EPA also has selected a contingent soi
alternative of onsite solidification/ stabilization of the soils and
casings and offsite disposal should the innovative technol ogy not
prove i npl enent abl e;

§ Construction of a vertical |inestone barrier in the shallow aquifer; and
Punmpi ng of the bedrock aquifer with onsite treatnent and di sposal
STATUTORY DETERM NATI ONS

Both the selected renedy and the contingent renedy are protective of hunan health and the environnent and are
cost effective. EPA believes that both remedies will conply with all Federal and State requirenments that are
legally applicable or relevant and appropriate to the remedial action with the sole exception of the
Commonweal t h of Pennsyl vani a's requirenments for closure of hazardous waste disposal sites. Therefore, in
accordance with 40 CFR S300.430(e)(9)(B), | hereby waive the provisions of 25 PA Code S265. 300-310 on the
basis that EPA will achieve an Equival ent Standard of Performance in the protection of human health and the
environnent by the inplenentation of either the selected remedy or the contingent renedy. Both renedies
utilize permanent solutions and alternative treatnment or resource recovery technol ogi es to the maxi num extent
practicable and satisfy the statutory preference for treatnment as a principal elenent.



Because this remedy will result in hazardous substances remai ning onsite above heal th-based | evels, a review
by EPA will be conducted within five years after commencenent of remedial action to ensure that the renedy
continues to provide adequate protection of human heal th and the environnent.
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I.  SITE NAME, LOCATIQN, AND DESCRI PTI ON

The Brown's Battery Breaking Site (Site) is located in Tilden Townshi p, Berks County, Pennsylvania at
latitude 40 degree 31' 15" N and |ongitude 76 degree 00" 06" W The Site is approxinmately 14 acres in size

and is located approximately two niles northwest of Shoemakersville, Pennsylvania (Figure 1). The 1990
popul ati on of Shoemakersville was 1,410 peopl e.

The Site is bordered by Reading, Blue Muntain and Northern Railroad tracks to the northwest, Fisher Dam Road
to the northeast, the Schuylkill River to the southeast, and MI| Creek to the southwest (Figure 2).

The land use in Berks County is agriculturally oriented with scattered rural residences on a wi de variety of
lot sizes. The Site is inthe vicinity of the |argest concentration of farmand in the county. Pockets of
comrer ci al devel opment exist in Shoenmakersville to nmeet the needs of the rural community. The county's
industrial land use tends to be concentrated in the urban areas and al ong maj or roadways and rail |ines.

Tilden Township is in the foothills of Blue Muntain which includes the Hawk Mountai n Sanctuary and Pi nnacl e
Peak Conservation area to the east of the Site. The Schuylkill R ver is designated a State scenic river and
in Tilden Township it is used for recreation, including swinmng, small boat |aunching and summer riverfront
cot t ages.

Conservation groups in the region include the Schuylkill R ver G eenways Associ ation and the Berks County
Conservancy. Both groups are seeking conservation easenents along the Schuyl kill River and the railroad that
follows its banks. The Berks County Conservancy owns a 35-acre easenent just north of the Site.

Site area topography is relatively flat with the exception of two mannmade features. The railroad bermrises
9 feet above the Site and there is an area elevated 6 to 8 feet above the surface in the southwest corner of
the Site known as the "contai nnent area". Approxinmately 50%of the Site is located in the 10-year
floodplain. The entire Site, except for the central portion of the containment area, lies within the
100-year fl oodpl ai n.

Currently, a one-story brick home, a nobile home, a | og cabin residence, and an autonobile and truck service
shop are located on the Site (Figure 2). Athough the | og cabin residence was constructed prior to 1860, EPA
believes it has little or no historic significance because of nodifications nmade to it by past and present
owners.

I1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

A, BACKGROUND

From 1961 to 1971, M. Robert Brown conducted a battery recycling/lead recovery process at the Site.
Batteries were brought to a building ("the breaking building"), they were placed on their sides upon a



conveyer belt and carried to a hydraulic guillotine. The guillotine sliced the top fromeach battery casing,
allowing access to the lead alloy grids. In the early years of M. Brown's operation, the open-top batteries
were nmanual ly inverted and the sulfuric acid was poured directly onto the ground outside the breaking

buil ding, along with the battery grids. The enpty battery casings were deposited on the ground surface to
the west side of the breaking building and in several pits |located along MI| Creek and the railroad tracks.
Battery grids were | oaded onto a trailer for transport and resale. The foundation of the breaking building
still exists onsite.

From 1965 to 1971, the battery casings were rinsed with water prior to disposal to renove any residual |ead
oxides remaining in the casings. The rinse water was collected in steel tanks together with the insol uble

|l ead oxide. At the end of each working day the insoluble | ead oxide was recovered and shoveled into the
trailer containing the battery grids. The rinse water was then poured directly onto the ground outside the
breaki ng building. The casings were crushed after rinsing and the smaller battery casing pieces were
sonetimes used as a substitute for road and driveway gravel around the Site and for several |ocal properties,
including farms and at | east one housing devel opment. Qtherw se, the battery casing pieces renained onsite.

During the ten years of facility operations from 1961 to 1971, battery casings were deposited over nmuch of
the Site. The total nunber of batteries processed on the Site is unknown. Operations at the Brown's Battery
Breaking Site ceased in 1971, follow ng the sudden death of M. Brown, and ownership of the property passed
to his wife, Barbara Brown. Currently, nost of the northern portion of the Site is owed by Ms. Susan and
M. Terry Shaner, Sr., and nost of the southern portion is owed by M. Terry Shaner, Jr. M. Richard
Strausser owns the parcel of land in the northeast portion of the Site consisting of the | og cabin and
approximately three quarters of an acre of surrounding property. (Figure 2). The Reading, Blue Muntain, and
Northern Railroad ows a strip of land, which includes the railroad tracks, along the entire northwest side
of the Site.

In March 1980, the Pennsyl vani a Department of Environnmental Resources (DER) was requested by the farm owner
to exam ne the cattle and water supplies at a dairy farmnear the Site, in Shoenakersville, Pennsylvani a.
Tests on the cattle and farmpond water indicated elevated |ead |levels. Further

investigation reveal ed the use of broken battery casings as the driveway materials at the farm The farmer
identified a nearby property on Fisher Dam Road, fornerly owned by Robert Brown, as the supplier of the
battery casings. This property |ater became known as the Brown's Battery Breaking Superfund Site.

In June 1983, the Pennsylvania Departnent of Health (DOH) tested the bl ood of the four young children who, at
the time, resided on the Site. The blood tests for all four children reveal ed | ead concentrati ons in excess
of the 30 microgranms per deciliter (ug/dl) health action limt established by the Centers for D sease Control
(CDC). DOH subsequently instructed parents on proper cleaning procedures and limting the children's
activities in contam nated areas.

A Prelimnary Assessnent (PA) was conducted by EPA in 1983. Based on the PA results, the EPA On-Scene
Coordinator (OSC) determined that a detailed Extent of Contam nation (ECC) survey was required. The EPA
Envi ronnent al Response Team (ERT) was tasked to design a nultinmedia survey that woul d address the areas of
concern identified during the PA. The survey had the foll ow ng objectives:

Deternine the areal and vertical extent of contam nation, including
battery casings, soils, and sedinents;

Determ ne the total quantity of waste materials present and identify
deposits of potentially recoverable |ead; and,

Determine the potential for transport of lead fromthe Site by surface
water, ground water, and air.

ERT conducted the field sanpling programfor the EOC survey between Novenber 1-3, 1983. Sanples were

collected fromsoil, air, vegetables grown in two onsite gardens, two onsite drinking-water wells, Schuylkill
River and M1l Creek surface waters and sedi ments, ponded water on the Site, and battery casing piles on the
Site. In addition, battery casing depths were recorded al ong an established sanpling grid, and sanpling

points were surveyed. A rapid turnaround Feasibility Study (FS) report was conpleted during this sanme tine
period. The purpose of the report was to eval uate nethods of hazard mitigation.

The EOC survey report was conpl eted i n Decenber 1983, and concl uded that cappi ng addressed the i mediate
threat to the public health by preventing direct contact with | ead-bearing soils and dust by people living or
working on the Site.

A Site Investigation (SI) was conpleted in 1984. The S| established extensive | ead contam nation in onsite
soils and in sedinents located in the Schuylkill R ver.



B. FIRST REMOVAL ACTI ON

A CERCLA I mmedi at e Renoval Request was forwarded from EPA Region Il to EPA Headquarters on Cctober 6, 1983,
for tenporary relocation of the onsite residents, performance of studies to select a renoval cleanup option,
provision of Site security, decontam nation of residences and rel ated tasks. Approval was received on Cctober
20, 1983, and the three famlies residing on the Site were relocated on Cctober 31, 1983, for the duration of
the onsite construction activities. Based on the results of the above studies, excavation of the

contami nated soils and battery casings began on January 9, 1984 and continued until June 13, 1984. Soils and
battery casings were placed in the southwest section of the Site and covered with a | ow

perrmeability soil cap. This area is referred to as the "contai nnent area."

The quantity of excavated battery casings and soil naterials noved into the containnent area during the
renmoval action was reported by the OSC to be approxi mately 13,000 cubic yards. Nearly 20,000 cubic yards of

clean fill was used to regrade the excavated areas, primarily on the northeast, the southeast, the area
between the railroad tracks and contai nment area, and central portions of the property. The containnent area
was capped with over 6,000 cubic yards of |low perneability soil. The resulting containnent area

neasured 600 feet by 230 feet and was 6 to 8 feet high. The total cost of the renopval and contai nment was
approximately 1.4 mllion dollars. The renoval action was conpleted on July 11, 1984, and the three
relocated famlies returned to their residences.

C. INCLUSI ON OF THE NATI ONAL PRI ORI TI ES LI ST

The Brown's Battery Breaking Site was proposed for inclusion on the Superfund National Priorities List (NPL)
in Cctober, 1984. The Site was placed on the NPL in June, 1986 (51 FR 21054).

D. SECOND REMOVAL ACTI ON

As a result of the Renedial Investigation/Feasibility Study (R/FS) sanpling activities conducted by EPA

bet ween June, 1989 and March, 1990, a second renoval action was deternined by EPA to be necessary at the
Site. This decision was based on a toxicol ogical review of surface soil sanpling results which found

el evated | ead concentrations on the property of current residents and in areas i medi ately adjacent to their
homes. At that tinme, seven adults and two children lived onsite in the four residences.

The second renoval action was initiated in June 1990 and provi ded, once again, for tenporary relocation of
all onsite residents to suitable offsite locations. This action did not address the onsite business
activities. One famly was rel ocated under this second renoval .

E. RECORD OF DECI SI ON FOR OPERABLE UNI T ONE

On Septenber 28, 1990, the EPA signed a Record of Decision authorizing the permanent relocation of all the
residents and the autonobile and truck service shop, the construction of a fence around the Site, and the
pl acenent of deed restrictions on the property. Inplenentation of this RODis presently underway.

F. H STORY OF CERCLA ENFCRCEMENT ACTI VI TI ES

Bet ween Cctober 24 and 26, 1983, Ceneral Battery Corporation (GBC) and the Site owner were verbally notified
by EPA of EPA's intent to conduct renoval activities at the Site and were offered the opportunity to perform
such activities. A followup letter by EPA on Novenber 17, 1983, to both parties stated that, since neither
the Site owner nor GBC had notified EPA of their willingness to undertake the renoval activities, EPA would
begi n such activities. On March 2, 1983, EPA issued a unilateral admnistrative to

@BC, pursuant to Section 106 of CERCLA, to undertake the renoval activities. That order was withdrawn on
March 30, 1984.

On June 30, 1987, GBC entered into an Adninistrative Order On Consent to performthe R/FS for the Brown's
Battery Breaking Site. However, EPA | ater determned that perfornmance of studies in addition to those
specified in the Oder, including additional air and stream sanpling as well as installation and sanpling of
addi tional rnonitoring wells, was necessary in order to conplete the RI/FS. GBC, on August 4, 1988, formally
notified EPA that GBC was "unwilling to proceed with the perfornmance of the RI/FS, as nodified by

the EPA'. On August 25, 1988, the Regional Administrator notified GBC that EPA woul d take over the RI/FS and
rel ease GBC fromall obligations under the June 30, 1987 Consent Order, except for the obligation to pay any
stipul ated penalties and accrued oversi ght costs.

In March of 1985, the United States brought a civil action, pursuant to Sections 104 and 107 of CERCLA, 42
U S. C. SS9604 and 9607, against GBC and Terry Shaner, the Site owner. |In the action, the United States
sought its past costs for the 1983-84 renoval action and for all subsequent costs associated with the
response work at the Site. This litigation is still ongoing.

On July 27, 1990, EPA issued a Unilateral Order pursuant to Section 106(a) of CERCLA, 42 U S.C. S9606(a), to



@BC and the present Site owner, to performadditional removal work at the Site. The order required GBC and
the Site owner either to tenporarily relocate those onsite residents desiring such relocation or excavate
contam nated surface soils and relocate affected residents during the excavati on. The respondents have not
conplied with this order.

On April 1, 1991, issued a Unilateral Oder to the present Site owners to, among other things, provide EPA
access to the Site for performance of certain studies and the relocation of site residents, and to refrain
fromleasing or permtting anyone to live on the Site once residents were relocated. EPA is assessing the
respondents' conpliance with this Oder.

G HGLIGHTS OF COWUNI TY PARTI Cl PATI ON

Al public participation requirements of Sections 113(k)(2)(B)(i-v) and 117 of CERCLA have been net in this
remedy sel ection process. A onequarter page newspaper advertisenent was published in the Reading

Ti mes/ Readi ng Eagl e, Readi ng, Pennsylvania, on January 8, 1992. |t specified the availability of the
Proposed Renedi al Action Plan (PRAP), the duration of the public comment period, and the | ocation of the
Admi ni strative Record

The public comment period on the PRAP began on January 8, 1992, and ended on March 9, 1992, havi ng been
extended an extra 30 days based on a tinely request fromthe public. A public neeting to discuss the PRAP

was held on January 21, 1992, at the Hanburg Borough Hall. Approxinmately 300 peopl e attended, including
former and current Site residents, the current Site owner, supervisors from Hanburg Borough, staff from EPA
Region Il and DER as well as several hundred enpl oyees of General Battery Corporation

Based on public comments received during that comment period, EPA issued a revised PRAP. EPA published a new
one-quarter page newspaper advertisenent in the Reading Ti mes/ Readi ng Eagle on April 14, 1992, announcing the
revi sed PRAP and new 30-day comment period ending May 15, 1992. Thi s announcenent

al so offered the opportunity for a public neeting if the public desired one. No public neeting was requested
and none was hel d.

I11. SCOPE AND ROLE OF CPERABLE UNIT TWD W THI N SI TE STRATEGY

The overall Site cleanup strategy consists of two Qperable Units: Qperable Unit One which requires the
restriction of Site access and relocation of onsite residents; and Qperable Unit Two which requires the
remedi ation of onsite soils, battery casings and ground water. This Record of Decision addresses Qperabl e
Unit Two, renedi ation of soils, casings and ground water.

The RI/FS docunented extensive | ead contami nation of onsite soils. It also docunented the rel ease of
contanmination into adjacent surface water and sedinments and into the ground water of the shallow and bedrock
aquifers. Direct contact with the contam nated soils and potential ingestion of contam nated ground water
pose the principal risks at this Site. A full description of the results of the investigation appears in the
"Summary of Site Characteristics" section, imediately bel ow

I'V.  SUMVARY CF SI TE CHARACTERI STI CS
A, BACKGROUND

The field work for the Remedial Investigation/Feasibility Study (RI/FS) was performed in four phases. The
activities and dates for each phase are as foll ows:

Phase | was conducted in June, 1989, and consisted of soil sanple
col lection, surface water and sedi nent sanple collection,and ground
wat er sanple collection fromtwo potable wells on the Site

Phase Il occurred during the fall and wi nter of 1989. Phase II

included the collection of additional soil sanples, the installation

and sanpling of four overburden nonitoring wells, and the sanpling of
three existing overburden nonitoring wells. Additional Phase Il soi
sanples and treatability study sanples were collected during March, 1990

Phase Il was undertaken in the spring of 1991. Four overburden
nonitoring wells were installed. Gound water sanples were coll ected
fromall but one of the existing wells. In addition, sanples of

settled dust, paint, and surface soils were coll ected.

Phase IV was conducted in July and August of 1991 and consisted of the
installation and sanpling of three bedrock wells



Air was not extensively sanmpled during the RI, but the potential for contamnant migration via the air
pat hway was eval uated using the Industrial Source Conplex (1SC) nodel.

Soil is by far the nmost contaminated nediumonsite. Lead is the nost abundant, w despread, and concentrated

contami nant present. Low concentrations of other metals and Target Conpound List (TCL) organic contaninants

were al so sporadically detected in soils and other media, but these contam nants are relatively mnor and do

not pose significant risk to public health or the environment nor require any renedial action. Therefore, the
foll owi ng discussion on the nature and extent of Site contam nation focuses on the occurrence of |ead

Site soils and associ ated | ead-bearing wastes (battery conponents) are the prinmary sources of |ead occurring
in all other environmental nedia. Another source of lead in Site soils was battery acid drained onto the
soils in the vicinity of the battery breaking building. Relatively high |ead concentrations were detected in
this area, but due to the presence of abundant battery casings in subsurface soils, the relative contribution
of battery acid is undeterm ned

Most of the crushed battery casings and associ ated | ead contaminated soils were consolidated in the
contai nnent area and capped during the initial renoval action. However, sone contam nated soils were left in

pl ace and covered by backfill nmaterials after battery casing/soil renoval. Vertical distribution of lead in
the soil colum is not consistent throughout the Site and does not always display a sinple pattern of high
surficial concentrations that decrease with depth. In some areas, surficial soils are relatively clean

wher eas underlying soils are contam nat ed.
B. SALS

The results of Site sanple anal yses indicate that soils are the nost heavily inpacted environnental medi um at
the Site and lead is the contam nant of concern. Al though organi ¢ conpounds includi ng PAHs, phthal ate
esters, chlorinated pesticides, and PCBs were al so detected, they were not wi despread at the Site and were
present only in extrenely | ow concentrations which present no threat to hunan health or the environnent.

Soils data indicate w despread | ead contamination in surficial soils. Mst areas of the Site had lead in
surficial soils exceeding the cleanup goal of 1000 ppm The nost highly contamni nated soils were concentrated
in the general area between the contai nment area and the service shop, in the area just southwest of the
nobi | e hone residence adjacent to the Schuylkill R ver, and in the wooded area between the contai nment area
and Schuyl kill River.

EPA sanpling data show that concentrations of lead in soil range from background to 60,000 ppm Still higher
concentrations, up to 170,000 ppmwere indicated by the ERT Atomi c Adsorption (AA) |ead analysis. However
surficial concentrations were generally below a few t housand ppm

The occurrence of |ead concentrations greater than a few thousand ppmin the shall ow subsurface was sporadic.
In general, these occurrences correlated well with the occurrence of battery casing fragnents

C. SHALLOW AQUI FER

Alumi num iron, and manganese were anmong those contam nants detected in el evated concentrations in filtered

ground water sanples collected fromSite nmonitoring wells during Phases Il and IIl. 1In addition, |ow
concentrations of |ead, zinc, and copper were detected in one out of three unfiltered ground water sanples
collected fromthe | og residence donestic well during Phase Il. The results of Phase Il and Il sanpling

indicate that simlar concentrations of calcium nagnesium and sodiumwere present in the |og
resi dence well during both phases. No other netals were detected in unfiltered ground water sanples collected
fromthis well during either phase.

Low concentrati ons of nethylene chloride, acetone toluene, and net hoxychl or were detected in ground water

col l ected during Phase Ill; however, these conpounds were not detected substantially above the | evel reported
in laboratory or field blanks, or the concentration was bel ow the detection limt and is not accurate or
precise. In addition, ground water sanples collected during Phase Il efforts did not contain any vol atiles,

seni-vol atiles, or pesticides/PCBs.

Several dissolved nmetals were detected in overburden nonitoring well sanples in concentrati ons above
background | evel s during Phase Il and Phase I11. These netals include | ead, alum num cobalt, iron
manganese, nickel and zinc. Wile |lead and zinc are conponents of battery wastes, the other netals are
apparently naturally occurring. The presence of el evated concentrations of dissolved netals fromboth waste
sources and naturally-occurring sources is the result of battery acid dunpi ng which has reduced

the ground water ph and allowed for the dissolution of these netals.

G ound water sanples fromall overburden nmonitoring wells had pH | evel s bel ow t he background range of pH
6.7-6.6. Wth one exception, the overburden wells with the | owest pH levels also contained the highest



concentrations of dissolved nmetals. Three of these wells are | ocated near and downgradi ent of the battery
breaking building. Past battery acid disposal is interpreted to be responsible for the | ow pH readings in

this area of the Site. The fourth well is located at the end of the containnent area near MI| Creek. It is
possible that the low pH in this well is due to the residual sulfuric acid in the | ead contam nated battery
casings and soil aggregated in the containment area. It should be noted, however, that this

well did not contain detectable amounts of |lead (total or dissolved fraction) during either sanpling phase.
The dissolved netals present in elevated concentrations in these five overburden wells were al um num | ead,
cobal t, manganese, nickel and zinc.

Di ssol ved | ead was detected in three nonitoring wells sanpled during Phase 11l in concentrations between 13
ppb and 55 ppb. Cobalt was detected in four Phase Il nonitoring wells in concentrations ranging from74.3
ppb to 177 ppb (dissolved netals), but in only one well during Phase Il (225 ppb total netals).

Di ssol ved manganese was detected in all Site nonitoring wells at |evels exceedi ng background concentrations
during Phase IIl. The highest concentrati on was 30, 600 ppb and the | owest 1900 ppb

Li ke cobalt, the dissolved nickel concentrations decreased fromPhase Il to Phase IIl. During Phase II
ni ckel was found in roughly equal concentrations ranging from31.7 to 65.4 ppb

The di ssol ved zinc concentrations in the filtered sanpl es obtained ranged from 229-240 ppb in Phase I11.

Li ke nickel, the dissolved zinc concentrations were detected during Phase Il at |ower concentrations than
in Phase I1.

The decreasi ng concentrations of these dissolved netals, including manganese, fromPhase Il to Phase IIIl is
probably a seasonal effect. Sanples collected during Phase Il generally had hi gher pH than Phase |

sanpl es. The Phase || sanpling event (Novenber, 1989) was preceded by a dry season, whereas during Phase II
(April, 1991), the ground water obtained nore recharge. As a result, higher concentrations of hydrogen ions
(lower pH) and dissol ved nmetal s were observed during Phase |l when | ess precipitation and, therefore, |ess

dilution occurred

Sul fate concentrations, sulfide concentrations and al kalinity were measured exclusively during Phase |11l in
all nonitoring wells except one which did not contain sufficient volunme of water for collection of sanples
for ion analysis. Sulfate results indicate that the highest sulfate concentrations are associated with | ow pH
values. This clearly indicates the extent of overburden aquifer contam nation by sulfuric acid (consisting
of sulfate and hydrogen ions) on the Site

Al kalinity values ranged from non-detected to 101 ng/L in overburden wells.
D. BEDROCK AQU FER

The concentrations of nost netals in the bedrock aquifer are considerably higher than in the overburden

aqui fer, reflecting dissolution of large quantities of solids. Dissolved cadmumis high in the well nearest
the battery breaking building (58 ppb and 26 ppb during EPA sanpling on August 2, 1991 and August 14, 1991
respectively). Farther downgradi ent, the dissolved concentration decreased by approxi mately 30% The

di ssol ved cadmiumin the bedrock aquifer is probably the result of dissolution by battery acid. No cadm um
was detected upgradient of the battery breaking building. Sulfate occurrence in the bedrock aquifer is a
direct result of acid dunping during the battery breaking operations. Sulfate concentration

ranges from 27 ppmto 4910 ppm

Di ssol ved | ead concentrations vary consistently with cadm umand sul fate concentrations in three bedrock
wells. The | ead concentrati on ranges between Non-Detectable and 14.6 ppb

The high concentrations of all dissolved netals such as beryllium manganese and nickel vary simlarly anong
bedrock wells with high concentrations near the battery breaking buil ding and | ow background concentrati ons
near the upgradient well. This trend is consistent with both major aquifer constituents and trace aquifer
constituents. The primary cause for this trend is the sulfuric acid near the battery breaking building

The concentrations of dissolved netals in the bedrock aquifer are generally nmuch higher than those in the
overburden aquifer. This is likely because precipitation has percolated into the overburden aquifer and
replaced the water with high concentrations of dissolved metals. Meanwhile, the high metal concentrations in
t he bedrock aquifer remain |argely undil uted.

Low concentrations of dissolved and suspended netal s including | ead, zinc, iron, and nanganese were detected
in surface water sanples obtained fromMI|l Oeek and the Schuylkill R ver adjacent to the Site. Suspended
metal s are probably contributed by runoff and di ssolved netals by ground water discharge fromthe Site

Anal ysi s of downstreamwater sanples did not reveal elevated concentrations of dissolved or suspended netals.
Therefore, the | ow concentrations of netals in surface water nust attenuate quickly by



net hods such as dilution, sorption, and coprecipitation.

Sedi nent sanpl es obtained fromthe Schuylkill River upstreamof the Site contained | ead concentrations up to
259 ppmthat are consi dered above background |l evels. Sediment sanpl es obtained fromthe Schuyl kil
Riverdirectly adjacent to the Site contained concentrations of |ead greater than background levels, and in
sone cases greater than upstream sedi nent | ead concentrations. Sedi ment sanpl es obtained fromthe Schuyl kil
Ri ver downstreamof the Site did not contain concentrations of |ead greater than upstream sanpl es.

E. AR

Onsite soils contamnated with | ead have the potential to be suspended and transported by wi nd erosion and
vehicular traffic as particul ate em ssions or dust. This contam nated dust can then be ingested or inhaled
by persons on or near the Site

Particul ate em ssions were eval uated using the |1SC Mddel and through limted anbient air sanpling for |ead.
The nodel ed results for anbient particulate emission inpact were nultiplied by the mean | ead concentration in
the driveway naterial to arrive at anbient |ead inpact concentrations

The maxi mum particul ate em ssions and | ead i npact occurred at a location approximately 35 neters

north-nort heast of the |og cabin residence onsite. The estimated quarterly average | ead i npact concentration
at this location is 0.0041 ug/nf3]. This concentration is 0.3 percent of the Nationa

Anbient Air Quality Standard ("NAAQS') for lead of 0.15 ng/nf3], tine weighted average (TWA). No anbi ent
sanpl es exceeded the NAAQS for | ead.

Due to the lack of standard nethods for sanple collection and anal ysis of settled dust sanples, the |ead

val ues were evaluated qualitatively rather than quantitatively. Wiile no federal or Pennsylvani a standards
currently exist for regulating | ead in household settled dust, the States of Maryland and Massachusetts have
establ i shed standards ranging from 200 ug/ft to 800 ug/ft. Sanples collected in the brick residence did not
exceed these | ead standards. The lead results for the brick residence ranged from6.21 ug/ft to 56.88 ug/ft.

F.  VOLUME OF CONTAM NATED SO L QUTSI DE THE CONTAI NVENT AREA

Usi ng the cl eanup | evel of 1000 ppm as discussed in Section VI below, the volunme of soil and battery casings
outside the containment area requiring excavation is estimated to be 27,500 cubic yards.

G VOLUME OF CONTAM NATED SO L/ BATTERY CASINGS W THI N THE CONTAI NVENT AREA

Two test pits were excavated within the contai nment area to obtain sanples for the two treatability studies.
Based on a visual estimate, the excavations indicate that the material in the containment area is

approxi mately 70 percent crushed battery casings. The total volunme of waste materials in the contai nnent
area is estimated at 39,500 cubic yards. This estimate is based on cross-sections and as-built draw ngs
prepared during the initial renoval action, and the assunption that all naterials placed in the contai nnent
area were contam nat ed.

V. CONTAM NANT FATE AND TRANSPORT

Lead is the nmost widespread and concentrated contam nant present on the Site and was identified as the
contami nant of greatest health concern on the Site based on the baseline risk assessment.

Current information about the Brown's Battery Breaking Site indicates that three migrati on pathways are
significant: air, ground water, and surface water. Data collected during the Rl indicate that offsite
mgration occurs to the surface water and ground water pathways. Current data on the bedrock ground water
pathway is linmted due to the limted scope of the hydrogeol ogic investigation. An expanded hydrogeol ogi c
eval uation of the bedrock ground water will need to be performed during the design of the Renedial Action.

A. CONTAM NANT PERSI STENCE

Lead is not usually nobile in ground water or surface water because solubilized | ead, |eached fromores or
ot her sources, is adsorbed by ferric hydroxide or tends to conbine with carbonate or sulfate ions to form
nearly insol ubl e conpounds. The equilibriumsolubility of |ead conpounds in water is low Therefore,
filtered ground water or surface waters within environnmental ranges of pH would not nornally contain
det ect abl e anmount s of | ead.

In addition to the formati on of salts or hydroxides, lead is preferentially adsorbed to organic acids
particularly hunmic and fulvic acids. Humic and fulvic acids are the decay products of organic nmatter
contai ning cellul ose. These organic acids are resistant to further decay and possess hi gh cation exchange
capacities. Oganic acids are present in soils, sedinents and to sone extent, are suspended in surface



wat er s.

Sorption is the primary mechani smfor reducing soluble lead in natural waters, soils and sedi nents.

Therefore, the nobility of lead in the environnent is restricted to co-transport on organi c or inorganic
materials or transport as insoluble |ead particles. Lead may al so be present as colloidal particles that are
capabl e of passing a 0.45 micron filter

B. CONTAM NANT DEPGCSI TI ON AND M GRATI ON PATHWAYS

The battery breaking activities performed on the Site over a ten year period contributed | ead sulfates, |ead
oxi des, particles of |lead alloy, and substantial amounts of sulfuric acid to the Site. These activities were
centrally located on the Site at the battery breaking building. In addition to the deposition of acid on the
ground surface, contam nated broken battery casings were spread over much of the surface of the Site.

Casings were used as a base material for the driveway extending fromFi sher Dam Road to the service shop, and
were placed in several pits as deep as 10 feet below the surface of the ground in areas near M|l O eek and
along the railroad line

R sanple results establish the presence of lead on the Site in Site soils, sediments, unfiltered surface
water sanples in MII Creek and the Schuylkill River, and in both filtered and unfiltered ground water
sanpl es.

The vertical distribution of |ead at concentrati ons greater than 1000 ppmwas generally limted to the upper
four feet of the soil colum. Significant exceptions to this generalization include the containnent area
(where | ead-bearing wastes were observed at depths up to ten feet during the first Renobval Action), an area
near the brick house, and the narrow strip of |and between the contai nment area and the railroad tracks
(Figure 3).

M gration pathways established as a result of the current understanding of the nature and extent of
contami nation found on the Site are as foll ows:

Air Pat hway: Wnd or vehicular traffic resuspension and transport of soils
into surface waters adjacent to the Site and around the surface
of the Site.

Gound Water: Vertical and horizontal nigration of |ead-bearing particles
i n Pat hway soi|l pores, along root channels, and by resol ubilization

Moverrent of ground water into surface waters or into potable
wells onsite.

Surface Water: Surface novenent of soil via runoff caused by precipitation
Pat hway (rainfall, snownelt) into the Schuylkill R ver and MII
Creek;

Sedi nent novenent in the Schuylkill River and MIIl Creek.

Eval uation of the air pathway was acconplished through the use of the | SC nodel. The nodel predicts that |ow
concentrations of |ead-bearing particulate natter can becone airborne through wi nd erosion and di sturbances
caused by vehicular traffic. The nodel further predicts that virtually no | ead-bearing particulate wll

m grate beyond the Site boundary.

Gound water results indicate that several netals have become sol ubilized and nobilized in Site ground water
due to onsite battery acid dunpi ng which has depressed ground water pH Solubility of netals generally
increases as pH decreases. The depressed pH in the shallow ground water has nobilized netals including | ead
and zinc, both of which are battery waste conponents. In addition, it has mobilized iron, nanganese, nickel
al umi num and cobalt which occur naturally onsite (Figure 4). Evaluation of Site hydrogeol ogy indicates that
ground wat er

contami nated by soluble netals is in hydraulic comrunication with the bedrock aquifer. In addition, ground
water will discharge to adjacent surface water bodies to sone extent.

G ound water in the bedrock aquifer contains very high levels of sulfate and dissol ved solids (manganese

cal ci um and magnesi unm) i medi ately downgradi ent of the battery breaking building. There is also an el evated
concentration of cadmumin these wells. The pHin the wells downgradi ent of the battery breaking buil di ng
was also lowered to | evels between 4 and 5. The sulfate, dissolved solids and cadm umall appear to be the
result of the battery breaking operation because |evels upgradient were very | ow or undetected and
representative of background (Figure 5). Surface water sanpling and anal ysis detected | ow concentrations of



suspended and di ssol ved | ead, zinc, and nanganese adjacent to the Site. Downstream surface water sanples did
not contain elevated nmetals concentrations. Therefore, EPA has concl uded
that nmetals in solution are quickly attenuated by dilution, sorption to sedinments, and/or precipitation

Sedi nent sanpl es generally did not exhibit elevated netal s concentrati ons except for those sanples obtai ned
directly adjacent to the Site, which contained up to 367 ppmlead. The Schuylkill River channel in the Site
area is apparently not an area of sedi ment deposition. Metals accurmulating in sedinents are probably
periodically scoured by flooding, then diluted and re -deposited downstream

C. POPULATI ON AND ENVI RONVENTAL AREAS POTENTI ALLY AFFECTED

Prior to 1990, four residences and an active autonmobile and truck service shop existed onsite. A total of
seven adults and two children resided in the four residences. Two of the residents were enployed at the auto
shop. Two additional adults reside offsite but are enployed at the shop. A second renoval action was
initiated on June 29, 1990, the purpose of which was to provide tenporary relocation to the residents to
protect themfromdirect exposure to onsite contam nation. The occupants of one residence agreed to

be nmoved under this action. Two residents and their nobile hone trailer as well as the residents of the |og
cabi n have been rel ocated under the ROD for Qperable Unit |. Further relocation activities are planned for
the near future. Access to the Site is currently unrestricted, thereby allow ng an undeterm ned nunber of
peopl e direct exposure to onsite contamination via the various pathways described above

In addition to the direct exposure to the high levels of contami nation present in onsite soils and to a
| esser extent in ground water, the R documented the rel ease of contam nation into the surface water and
sedinents of the Schuylkill R ver. The Schuylkill River borders the entire southern property line of the
Site and is classified as a recreational river. The river is a primary drinking source for several cities
| ocated downriver of the Site. Several downstreamindustries also utilize the river as a water resource

M1l Creek is located along the western bank of the Site property and flows directly into the Schuyl kil

Ri ver at the southwestern corner of the property. It is stocked with trout at a | ocation approximtely one
mle above the Site. DER officials estimate that trout could migrate into the area of MI| Creek adjacent to
the Site. In addition to the stocked trout, there are numerous indi genous species of aquatic wildlife in
both MII Ceek and the Schuyl kill River. Typical terrestrial woodland wildlife inhabit the Site year round
and various mgratory birds may feed or nest at the Site for relatively short periods of tine

VI. SUWARY OF SITE R SKS
During the RI/FS, an assessnent was nade to estinmate the health and environnental inpacts from exposure to
the contam nated soil, battery wastes, and ground water as a drinking water source at the Brown's Battery
Breaking Site. This assessnent is conmmonly referred to as a baseline risk assessment. This assessment
focused on the health effects that could result fromthe foll ow ng exposure pat hways:

I ngestion of contaminated soil and settled house dust by a resident child and adult.

I ngestion of contam nated fish caught in the Schuylkill River by a resident child or adult.

I ngestion of contaninated water by a resident child swiming in the Schuylkill River.

I ngestion of contami nated drinking water by a resident child or adult.

I nhal ati on of contami nated respirable dust by a resident child or adult.
The baseline risk assessnent focused on | ead, nanganese, nickel, berylliumand cadm um as contam nants of
concern. These netals are relatively insoluble and are not nobile in the environnent under nornal
conditions. These netals tend to adhere strongly to soil particles and remain near the area of deposition
They do not readily migrate in ground water under natural conditions; however, the dunping of battery acid
onsite has |l owered the ground water pH thus increasing the solubility of several netals and the |ikelihood
that they will mgrate in groundwater
A TOXICATY ASSESSMENT
1. Lead
Exposure to | ead via inhalation and ingestion can cause potential carcinogenic and noncarci nogeni c adverse
health effects. The followi ng sections present toxicological information and toxicity values for the

car ci nogeni ¢ and noncar ci nogeni c effects of |ead

Carci nogen Effects. The Carcinogenic Assessnent Group (CAG of the U S. EPA has recently assigned a



wei ght - of -evi dence classification of B2 to lead, indicating that lead is a probabl e hunman carci nogen. The B2
cl assification was assigned on the basis of sufficient animal evidence, w th inadequate human evi dence.

Noncar ci nogeni ¢ Effects. The noncarci nogeni ¢ toxicologic effects of |ead are well docunented. Lead affects
the foll owi ng human systems or organs:

Hermat opoi eti c system
Ner vous system

Ki dneys

Gastrointestinal system
Bone marrow cells
Reproductive system
Endocri ne system

Hear t

| mune system

The consensus on the blood | ead (Pb-B) |level of children which is considered toxic has changed in recent
years. |In 1975, the U.S. CDC defined the toxic level in children's blood as 40 ug/dl. This val ue was
reduced in 1985 by CDC to 25 ug/dl. 1In 1986, the Wrld Health Organi zati on (WHO recommended 20 ug/dl as the
upper acceptable toxic limt for children. In the sane year, EPA's Cean Air Scientific Advisory Comittee
indicated that levels of 10 to 15 ug/dL can be associated with adverse health effects in children. In
Cctober, 1991, the U S. CDC recommended an intervention | evel of 10 ug/dl.

Consequently, a Pb-B level of 10 ug/dL was used as the Pb-B linit for children, bel ow which children shoul d
not be considered at risk fromexposure to | ead, according to currently avail abl e dat a.

For adults, particularly white nales of 40 to 59 years old, studies have indicated that increases in blood
pressure are associated with Pb-B levels ranging frompossibly as lowas 7 ug/dL to 30 - 40 ug/dL. As a
result, a Pb -Blevel lint of 10 ug/dL was used for adults, bel ow which adults should not be considered at
ri sk fromexposure to | ead.

2. Manganese

Manganese (M) is an essential element for humans (i.e., required for proper functioning of the human body),
and is also used in neking steel alloys, dry -cell batteries, electrical cores, ceramcs, natches, glass,
dyes, in fertilizers, welding rods, as oxidizing agents and as animal food additives. |nhal ation exposure to
hi gh concentrations of manganese di oxide can result in lung inflammati on, whereas chronic inhal ati on exposure
results in damage to the central nervous systemsimlar to Parkinson's disease, as well as cirrhosis of the
liver. The estinmated safe daily intakes My for lifetine exposure is an oral dosage of 1x10[-1] ng/kg/day
(RFD), and an inhal ed dosage of 1.1x10[-4] ng/kg/day (RfC.

3. N ckel

Nickel (Ni) is an inportant elenent used for electroplating coatings for turbine blades, helicopter rotors,
extrusion di es coinage, ceram cs, storage vessels, batteries, and electronic circuits as well as in the
production of steel and nmany other alloys. The major source of human exposure is in the workplace by

inhal ati on of dust and funes and skin contact, but it can also affect the general popul ations by ingestion of
contanmi nated food stuffs and drinking water, usually in the formof soluble salts. It has been known for
over 40 years that inhalation of nickel is associated with the devel opnent of |ung, nasal and respiratory
cancer. However, an evaluation of the carcinogenicity of soluble salts of nickel, which are possible

contam nants of soil, water, and food, has not been perforned.

Noncar ci nogeni ¢ effects of nickel exposure include nausea, fever, lung inflammation and respiratory failure
followi ng acute incidences, as well as contact dermatitis (skin rashes). There is also evidence that chronic
i ngestion of nickel containing foods increases the risk of devel opi ng skin rashes. Studies performed in
animals to estinate the long-termeffects of nickel exposure showed a decrease in body and organ wei ghts of
rats (may be indicative of disease), as well as a decrease in their appetite. The

estimated safe oral dosage (RfFD) for lifetine exposure to N is 2x10[-2] ny/kg/ day.



4. Beryllium

Beryllium (Be) is a highly toxic heavy netal (also occurring as Berylliumsalts) resulting from coa
conbustion and other industrial processes. The principal routes of human exposure are inhal ation, ingestion
of Be salts and skin contact. Transportation of this netal through human tissue is acconplished via the

bl oodstream Be is classified as a probabl e human carcinogen (d ass B2), produci ng maj or adverse health
effects to the lung and skeletal system Hunan epi deniol ogi cal studies indicate a possible

rel ati onshi p between inhalation of berylliumand the incidence of |ung cancer in exposed workers. Aninal
studi es have denonstrated the induction of tunors by a variety of beryllium conpounds. An increase in |ung
cancer was observed in rats followi ng both chronic oral and inhal ed dosages of Be, with inhalation being the
nore dangerous route of exposure (i.e., producing a higher incidence of cancer at |ower concentrations). Bone
cancer has been induced in rabbits and nice follow ng chronic intravenous injection of various Be salts

The toxicity of Be is also evident by the noncarcinogenic health effects that exposure can produce. Skin
contact may result in a delayed allergic reaction, which is characterized by |arge skin |lesions that nay not
heal . Inhal ation of berylliumcauses inflanmmation of the entire respiratory tract and berylliosis (chronic
lung disease). The estinated safe oral dosage (RfFD) for lifetine exposure to Be is 5x10[-4] nu/ kg/ day.

5.  Cadm um

Cadm um (Cd) is a noncorrosive netal used in a wide variety of industrial processes such as electroplating
and galvanizing. It is also used as a color pignment for paints and plastics, and as cathode material for

ni ckel -cadm um batteries. Cadmiumis a by-product of zinc and | ead m ning, which are significant sources of
environnental pollution. Cd is an airborne workplace contam nant, but exposure is of greater concern to the
general population. It is found in food stuffs such as grains, neat, fish and fruit, in contamnated air,
water, and soil, as well as in cigarette snoke. Humans are exposed to cadm umvia inhalation and ingestion
at which tinme the metal can be transported through the bl oodstreamto vital organs. Cd is designated as
probabl e human carci nogen (O ass Bl), based on a higher incidence of |ung cancer in cadm um snelter workers,
and increased incidence of prostrate cancer in battery workers. Several animal studies support this data
Chroni c inhal ati on exposure of rats to cadm um produce lung tunors in

Wstar rats, and tunors at various sites (including mamrary tunors in fermales) in Fischer rats

Acut e exposure to high concentrations of Cd by ingestion causes nausea, vomting, and abdom nal pain;

i nhal ation of funes causes inflammation and edema (i.e., liquid accumulation) in the lungs. Progressive
accunul ation of Cd in soft tissues, particularly the kidney, poses a serious human health risk. A higher

i nci dence of ki dney damage reported for certain regions of Japan has been linked to a high intake of dietary
cadm um Chronic exposure in humans nay also result in irreversible |ung damage in the formof chronic
bronchitis and enphysema. The estinmated safe daily oral intake of Cd (RfD) which does not pose an
appreciable risk to human health over a lifetime is 5x10[-4] ng/kg/day.

B. RI SK ASSESSMENT

EPA's sanpling of Site soils found that the average concentration of |lead in surface soil sanples was 6, 720
mlligrams per kilogram (ng/kg). The average settled | ead dust concentration found in the brick house onsite
was 9, 203 ng/ kg. The average | ead concentration in the overburden and bedrock aquifers, both of which are
drinking water sources was 0.00636 nilligrans per liter (mg/l). |In addition, EPA has recently identified a
bl ood | ead concentrati on of 10 micrograns per deciliter (ug/dl) as a |evel of concern for both children and
adults. Using this average and current biol ogical inpact nodels, the EPA has estinmated that 99.8% of the
children residing onsite will have bl ood-1ead above 10 ug/dl, with an average |evel of 46.96 ug/dl. The
average bl oodl ead | evels of adults residing onsite and adults working onsite are calculated to be 36.0 ug/dl
and 13.9 ug/dl, respectively.

The shal | ow aqui fer appears to be contaninated by |ead, nickel, beryllium cadnmum cobalt, copper, alum num
manganese, zinc, iron, sul phate and acid. Wile elevated | ead concentrations are found only in the are

adj acent to the battery breaking buil ding, depressed pH and el evated netals occur in the shallow aquifer
under nost of the Site. The lower pHis likely caused by direct dumping of sulfuric acid to the ground near
the battery breaking building and possibly by the | eaching of residual acid frombattery casings that were
deposited throughout the Site. H gher concentrations of other dissolved netals (alumnum iron, nmanganese
and zinc) in the shallow aquifer appear to be associated with the | ow pH

The bedrock aquifer near the battery breaking building is contam nated by el evated | evel s of cadm um

beryl I'ium nanganese. nickel, |ead and high | evels of sulfate. The bedrock ground water al so has a pH bel ow
5, which has caused concentrations above background of dissolved al um num cal cium chrom um cobalt copper,
iron, magnesium silver, and zinc. Many of these nmetals may originate fromleaching soils and aquifer solids
by sul furic acid dunped near the battery breaking building. The source of cadm um however, may be
attributed to the batteries broken and dunped on Site



Potential risk was quantified for resident children and adults for ingestion and inhal ati on exposure to
nmanganese, nickel, beryllium and cadmumby integrating quantified exposure pathway intake val ues and
contami nant toxicity values. Carcinogenic risk through drinking water was cal cul ated only for beryllium due
to unavail able toxicity values for other contaninants. The calculated carcinogenic risks for the resident
child and adult are 6x10[-6] (6 additional cancer cases per mllion children exposed) and 4x10[-4] (4
addi ti onal cancer cases per 10,000 adults exposed), respectively. A Hazard Index (H') value above 1.0
indicates that the potential exists for adverse noncarcinogenic health effects. The cal cul ated

H for the resident child and adult as a result of ingestion of the nanganese contam nated onsite ground
water is 10, indicating a high potential for adverse effects. Based on the conclusions of this Risk
Assessment, actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by

i npl enenting the response action selected in this Record of Decision (ROD), may present an inmnent and
substantial endangerment to the public health, welfare, or the environnent.

The cleanup levels for ground water are the | ower of Maxi mum Contam nant Levels (MCLs) or background water
quality levels. For this Site, background water quality becones the cleanup level for all contam nants
except Manganese, which nust be cleaned to the Commonweal th of Pennsyl vania MCL of 50 ppb. Background |evels
for the shallow alluvial aquifer and the bedrock aquifer are prelimnary and will be further refined during
remedi al design (see Tables 1 and 2). EPA is adopting a cleanup level for lead in soils of

1000 nmg/ kg. Under this cleanup level, the future use of the Site will be restricted to industrial use only.
Present EPA policy is to use a range of 500 - 1000 ng/kg in residential areas to protect the health of young

children. There is, however, no established criterion for a soil lead level to protect adult residents or
adul ts who work, but do not live, on a site contam nated with | ead. Calcul ations by EPA have shown t hat
adult workers exposed to a soil |ead concentration of between 682 ng/ kg and 4082 ng/kg will result in a bl ood

lead | evel of 10 ug/dl. EPA has, therefore, determ ned that 1000 ngy/ kg, the upper bound of the "residential"
range, is also a reasonable cleanup level to protect the health of adult workers

C.  ENVI RONMENTAL ASSESSMENT

Lead is the nost vol um nous, wi despread, and concentrated contam nant found onsite, and is therefore the nost
likely contam nant to affect onsite receptors. Small anounts of other metals, including manganese, zinc, and
iron may affect nearby aquatic organisnms due to migration of these metals in solution short distances from
the Site.

Rl sanpling data indicate that contam nants have only migrated a fewtens of feet fromthe Site generally in
relatively | ow concentrations. Potential receptors are largely limted to organisns living onsite and in the
Schuyl kill R ver and MI| Creek imedi ately adjacent to the Site. Exceptions are predatory ani mals that may
live nearby and feed on prey animals living onsite. No endangered species or critical habitats have been
found to be associated with the Site or in the inmedi ate area surrounding the Site.

Table 1
Applicable deanup Levels - Shallow Al luvial Aquifer
(Based on background di ssol ved concentrations unl ess ot herw se not ed)

CONTAM NANT CLEANUP LEVEL BACKGROUND OBSERVED

Al um num 32.6 ug/l 32.6 ug/l 4,600 ug/l
Cadm um ND ND

Lead <3 ug/| <3.0 ug/l 323 ug/ |
Manganese 50 ug/| 25-183 ug/ | 30, 600 ug/|
pH 6.5-8.5 6.6-7.3 3.9-6.3
Silver <10 ug/| <10.0 ug/| ND

Sul fate 54.5 ny/ | 54.5 my/| 1180 ny/|
Total Dis. Solids 140 ny/ | 140.0 no/| 1,400 ng/
Zinc <20 ug/| <20.0 ug/| 240 ug/ |
Iron 200 ug/| 200. 0 ug/ | 110, 000 ug/|

Copper <25 ug/| <25.0 ug/l ND



Table 2
Appl i cabl e d eanup Level s - Bedrock Aquifer
(Based on background di ssol ved concentrati ons unl ess ot herw se not ed)

CONTAM NANT CLEANUP LEVEL BACKGROUND OBSERVED
CONCENTRATI ON *]
Al um num 50- 200 ug/| -85 ug/| 55, 400 ug/|
Beryllium 0.19 ug/l -0.19 ug/l 30 ug/|
Cadm um 0.88 ug/l -0.88 ug/l 58 ug/|
Cal ci um 29 my/| 29 no/ | 445 ny/ |
Chrom um -2.3 ug/l -2.3 ug/l 31,4 ug/l
Cobal t -4.1 ug/l -4.1 ugl/l 2070 ug/ |
Copper 25 ug/ | 25 ug/ | 180 ug/|
Iron 120 ug/| 120 ug/| 76, 000 ug/ |
Lead <3 ug/| <3 ug/| 14.5 ug/|
Magnesi um 8.4 ny/l 8.4 ny/l 746 ny/ |
Manganese 50 ug/I[**] 696 ug/| 263, 000 ug/|
N ckel -2.9 ug/l -2.9 ug/l 1, 440 ug/|
Pot assi um 1.59 ny/l 1.59 ny/l 11.3 ny/ |
Silver 2.9 ug/l 2.9 ug/l 55 ug/|
Sodi um 10. 8 ng/ | 10.8 ny/ | 36 ng/l
Zi nc 76 ug/ | 76 ug/ | 3600 ug/ |
Sul fate 27 ug/ | 27 ug/ | 4910 ug/ |

<Foot not es>
* Maxi mum | evel found
** Based on State MCL
</ f oot not es>

1. Bioassessnment Testing on Schuylkill R ver Sediments

A whol e sedi nent chronic bi oassay test was perforned based on the recomrendation of the Region Il EPA

Bi oassessnent Group. Chirononous tentans (mdge fly larva) was used for chronic sedinent bi oassay energence
studi es conducted on the Schuylkill R ver sedi nent sanples. Sanples were collected fromfour |ocations on
the river during Phase Il sanpling. These |ocations were chosen because of their fine-grained sedi nent
texture and because of their location in depositional zones near the Site. |In addition, Phase | sedinent
sanpling results indicated that these | ocations represented a typical range of sedinment |ead concentrations.

The results of the tests, according to the toxicol ogi cal evaluation, were as follows:

"No significant difference in enmergence of mdges could be detected between control and test sedinments.
Control enmergence totaled 76 percent. Al though sanple BA4 had | ow energence (61 percent), relative to the
controls, there was high enough variability in the response to this sanple to preclude significance... The
fact that BA3 showed hi gher energence than the controls indicates that this sanple may contain better growth
conditions than the control in terns of particle size or organic natter."

The nost highly inpacted organi sns are probably burrowi ng animals living in contam nated soils onsite.

I ngestion of contami nated soils can provide significant exposure to burrowing animals, including small
rodents and | ower fornms such as worns and insects. Snall herbivores may al so be inpacted by ingestion of
contam nated plants. Many plant species absorb | ead, and |ead-bearing dust can al so contami nate plants.

Predators feeding on burrowing animals can potentially be exposed; however, lead is not generally
bi omagni fied. Bioconcentration factors tend to decrease as trophic |evels increase.

The Schuyl kill River is designated as a scenic river by the Commonweal th of Pennsylvania. It is considered
appropriate for contact and noncontact recreation. R data suggests water quality in the river downstream of
the Site is not significantly inpacted by contam nants fromthe Site.

Aquatic organisns living in the Schuylkill River and MIl Creek adjacent to the Site may potentially be
affected by contaminants fromthe Site. Lead is expected to exist in the solid phase under conditions present
in Site surface waters, adsorbing to sedinments. Bioassays were performed on four sedi ment sanples collected
fromthe Schuylkill River adjacent to and i medi ately downstream of the Site. Results indicate no
significant toxic effects fromthe sedi nents.

VI1. SUWARY OF REMEDI AL ALTERNATI VES

A SO LS AND CASI NGS



In order to select the nost appropriate renmedy for the Site, various alternatives are devel oped so that a
variety of distinct, viable options can be analyzed. The costs for each alternative are based on the
"Restricted site use" cleanup |evel which is 1000 ng/kg total lead in soil. The alternatives evaluated for
the soils and battery casings include the follow ng:

Al ternative Sl1: No Acti on.
Al ternative S2: Onsite Stabilization/Solidification of

Soi|l and Casings, Ofsite Disposal of
the Treated Mass at a Permitted

Landfill.

Alternative S3: Ofsite Treatnent/D sposal of Soil and
Casings at a RCRA Hazardous Waste
Landfill.

Al ternative S4: Onsite Stabilization/Solidification of

Soil Only, with Ofsite D sposal of the
Treated Mass at a Pernitted Landfill;
Thermal Treat ment/Energy Recovery/ Lead
Recovery of Casings.

Al ternative Sb5: O fsite Thermal Treatnent of Soil and
Casi ngs.

It should be noted that all costs, time frames and vol unes di scussed bel ow are estimates. Al alternatives,
except the No Action alternative, require excavation of only those contam nated naterials (soils and casings)
above the 1000 ng/kg cleanup level. Alternatives S2, S3, $S4, and S5 will, therefore, include deed
restrictions limting the Site to industrial use only. 1. Alternative S1 - No Action. The NCP requires
that the "no action" alternative be evaluated at every site to establish a baseline for conparison. Long-term
envi ronnental nonitoring of nearby surface water and sediments (MI|l Creek and Schuylkill R ver) and anbi ent
air for heavy netals of concern would be conducted for 30 years. Mnitoring would be perfornmed quarterly for
the first ten years, semannually for the second ten years and annually for the last ten years. Under this
alternative, contam nation would renmain onsite, and health risks to residents and workers woul d be high.

Capital Cost: $0
Long-term Monitoring (30 years)

First 10 years: $32, 000
Second 10 years: $16, 800
Third 10 years: $ 8,820

Present Worth: $296, 350
Tine to Inplenent: 30 years

There are no ARARs associated with a no action alternative.

2. Aternative S2 - Onsite Stabilization/Solidification of Soil and Casings, Ofsite D sposal of Stabilized
Mass in a Permitted Landfill. Under this alternative, the entire volunme of contam nated materials (soils and
casings) present on the Site would be solidified/stabilized onsite and renoved offsite to a landfill
permtted to accept this type of waste. Through the process of solidification/ stabilization, lead is
physically entrapped within the matrix of the solidification/stabilization agent and its mobility is reduced.
Any | ead posts or plates will be separated fromthe casings prior to treatment and shi pped offsite for

di sposal, as hazardous waste, to a RCRA pernitted facility.

Capital Cost: $28, 360, 000

Annual Cost: None

Present Wrth: $28, 360, 000

Time to Inplenent: 18 to 24 Months
Conpl i ance with ARARs
This alternative will conply with the applicable portions of the PADER G ound Water Quality Protection
Strategy which prohibit continued ground water quality degradation, as the entire waste volune will be
renmoved fromthe Site. This alternative also will conply with the requirenent for treatnent before disposal

to neet Land Disposal Regulations (40 CFR Part 268). Solidified wastes are required to neet the Toxicity
Characteristic Leaching Potential (TCLP) standards for lead in | eachate (5.0 ng/L) in order



to be disposed of in a properly permtted landfill. Treatability studies indicate that solidified wastes
easily pass the Extraction Potential Toxicity test (E P Tox), which, though not the proper procedure,
produces results very sinlar to the TCLP test with regard to netals. Therefore, EPA has determned that the
treated wastes will neet TCLP standards and will be able to be disposed of in conpliance with the above

regul ations.

Fugi tive dust em ssions generated during renedial activities will conply with fugitive dust regulations in
the Federally approved State Inplenentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

Det erm nati ons about the effectiveness of soil renediation at the site will be based on EPA 230/ 02-89-042,
Met hods for Evaluating C eanup Standards, Vol. |: Soils and Solid Medi a.

Renmedi al action activities will conmply with regul ati ons governing flood prevention for treatnent and storage
facilities located within a 100-year floodplain (40 CFR Part 6, Appendi x A, Executive Order 11988, 25 PA Code
S269. 22(b), and 25 PA Code Chapter 265.470(2)).

This alternative will conply with regulations for generation of hazardous wastes (49 CFR Parts 171 - 173 and
25 PA Code Chapter 262, Subchapters A and Q).

Plans for Site restoration will conply with recomrendati ons outlined in the Pennsylvania Scenic Rivers Act
and Schuyl kill River Scenic River Act (32 P.S. SS820.21, et seq., and 821.31 - 38).

The action will conply with the requirenents of the National H storic Preservation Act (Chapters 106 and
110(f) and 36 CFR Part 800) and Archeol ogi cal and H storic Preservation Act (16 USC S469a-1) by revi ew ng

hi storical records and conducting a Site historical significance survey. |If the results of these efforts
indicate the Site has historic significance, additional archaeol ogical work will be conducted to preserve any
historical artifacts prior to comrencenent of the remedial action.

Onsite treatnment, storage, and disposal will conply with RCRA regul ati ons and standards for owners and
operators of hazardous waste treatnent, storage, and disposal facilities, in accordance with 25 PA Code
Chapter 264, Subchapters A-E, Subchapter | (containers), and Subchapter J (tanks), and 40 CFR SS264. 601 -
264. 603 (m scel |l aneous units).

This Alternative will conply with the requirenents for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

This alternative will not conply with State regul ations for closure of hazardous waste sites (25 PA Code
S265. 300 - 310), but these closure regulations will be waived based on achi eving an Equi val ent Standard of
Performance by the renoval of the contam nated soils and renedi ati on of the ground water to background

| evel s.

3. Aternative S3 - Ofsite Treatnent/Di sposal of Soil and Casings at a RCRA Hazardous Waste Facility. This
alternative consists of the excavation of the entire volume of contam nated soils and battery casings present
on the Site and transportation (as a hazardous waste) to a RCRA facility for treatnent and di sposal.

Capital Cost: $49, 000, 000

Annual Costs: None

Present Worth: $49, 000, 000

Tine to Inplenent: 18 to 24 Months
Conpl i ance wi th ARARs

This alternative will conply with the applicable portions of the PADER G ound Water Quality Protection
Strategy which prohibit continued ground water quality degradation, as the entire waste volune will be
renmoved fromthe Site. This alternative also will conply with the requirement for treatnment before disposal
to neet Land Disposal Regulations (40 CFR Part 268). Solidified wastes are required to neet the Toxicity
Characteristic Leaching Potential (TCLP) standards for lead in | eachate (5.0 ng/L) in order

to be disposed of in a properly permtted landfill. Treatability studies indicate that solidified wastes
easily pass the Extraction Potential Toxicity test (E P Tox), which, though not the proper procedure,
produces results very simlar to the TCLP test with regard to netals. Therefore, EPA has determned that the
treated wastes will neet TCLP standards and will be able to be disposed of in conpliance with the above



regul ations.

Fugi tive dust em ssions generated during renedial activities will conmply with fugitive dust regulations in
the Federally approved State Inplenmentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131.3. Determ nations about the effectiveness of soil
renmediation at the site will be based on EPA 230/02-89 -042, Methods for Eval uating d eanup Standards, Vol.

I: Soils and Solid Media.

Remedi al action activities will conmply with regul ati ons governing flood prevention for treatnment and storage
facilities located within a 100-year floodplain (40 CFR Part 6, Appendix A, Executive Order 11988, 25 PA Code
$269.22(b) and 25 PA Code Chapter 265.470(2)).

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Ofsite and onsite treatnent, storage, and disposal will conply with RCRA regul ations and standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities, in accordance with 25 PA
Code Chapter 264, Subchapters A-E, Subchapter | (containers) and Subchapter J (tanks).

Plans for Site restoration will conmply with recomrendations outlined in the Pennsyl vania Scenic Rivers Act
and Schuyl kill River Scenic River Act (32 P.S. SS820.21, et seq., and 821.31 - 38).

The action will conply with the requirenents of the National H storic Preservation Act (Chapters 106 and
110(f) and 36 CFR Part 800) and Archeol ogical and Hi storic Preservation Act (S16 USC 469a-1) by revi ew ng

hi storical records and conducting a Site historical significance survey. |If the results of these efforts
indicate the Site has historic significance, additional archaeol ogical work will be conducted to preserve any
historical artifacts prior to conmencenent of the renedial action.

This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility which is not in conpliance with S3004 and S3005
of RCRA and all applicable State requirenents.

This alternative will not conply with State regul ations for closure of hazardous waste sites (25 PA Code
S265. 300 - 310), but these closure regulations will be waived based on achi eving an Equi val ent Standard of
Performance by the removal of the contam nated soils and renedi ati on of the ground water to background

| evel s.

4. Aternative S4 - Onsite Stabilization/Solidification of Soil Only, Ofsite Disposal of Stabilized Mass in

a Permitted Landfill; Incineration of Casings wth Subsequent Energy Recovery/lLead Recovery. Under this
alternative, the sanme treatnment process as described in Alternative S2 would be used for the contam nated
soi | ; however, the casings would be separated and transported to a secondary |lead snelter. An estinated

13,000 Btu's per pound can be recovered fromthe casings, and approxi mately 96% of the |ead

remai ning in the casings can be recovered. The estimated volunme of casings is 21,120 cubic yards. The
smelting facility is subject to a RCRA pernmit for the treatnent, storage and di sposal of hazardous wastes and
a Cean Air pernit regulating air emssions. Al current and future |and disposal requirenents for disposal
of slag, baghouse dust, and air scrubber sludges apply.

Capital Cost: $24,631, 000

Annual Cost: none

Present Wrth: $24, 631, 000

Tine to Inplenent: 36 to 42 Months
Conpl i ance with ARARs

This alternative will conply with the applicable portions of the PADER G ound Water Quality Protection
Strategy which prohibit continued ground water quality degradation, as the entire waste volune will be
renoved fromthe Site. This alternative also will conply with the requirement for treatnent before disposal
to neet Land Disposal Regulations (40 CFR Part 268). Solidified wastes are required to neet the Toxicity
Characteristic Leaching Potential (TCLP) standards for lead in | eachate (5.0 ng/L) in order

to be disposed of in a properly permtted landfill. Treatability studies indicate that solidified wastes
easily pass the Extraction Potential Toxicity test (E P Tox), which, though not the proper procedure,
produces results very simlar to the TCLP test with regard to netals. Therefore, the EPA has determ ned



that the treated wastes will nmeet TCLP standards and will be able to be disposed of in conpliance with the
above regulations. This alternative also will conply with the preference for recycling of hazardous

wastes stipulated by the NCP. The incineration of battery casings would be perfornmed at a facility permtted
under 25 PA Code Chapter 265, Subchapter R and 25 PA Code Chapter 270, in accordance with 25 PA Code Chapter
264, Subchapter O regarding incineration, and in accordance with the applicable provisions of 40 CFR Part
266, Subpart H, regarding the handling and processing of hazardous wastes in boilers and industrial furnaces.
A long-termstorage facility will need to be used to contain the contam nated

battery casings pending processing. Casings will require storage for a period of approximately 3.5 years.
The storage facility nust be a RCRA pernmitted treatnent, storage or disposal (TSD) facility.

Fugi tive dust em ssions generated at the site and at the secondary |ead snmelter during remedial activities
will conply with fugitive dust regulations in the Federally approved State Inplenentation Plan for the
Commonweal t h of Pennsyl vania, 40 CFR Part 52, Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and
123.2, and will cause no violation of National Anbient Air Quality Standards due to fugitive dust generated
during construction activities, 40 CFR S50.6 and 40 CFR S52.21(j) and 25 PA Code SS131.2 and 131.3. In
addition, the secondary |ead snelting operation will conply with all applicable air emssion requirenents in
accordance with 25 PA Code Chapter 123 and 25 PA Code Chapter 127, Subchapters C and D. Should nodification
to the secondary | ead snelter become necessary to handl e incineration of the battery casings, the applicable
provi sions of 25 PA Code Chapter 127, Subchapters A and B, would al so apply.

Det erm nati ons about the effectiveness of soil renediation at the site will be based on EPA 230/ 02-89-042,
Met hods for Evaluating C eanup Standards, Vol. |: Soils and Solid Medi a.

Renmedi al action activities will conmply with regul ati ons governing flood prevention for treatnent and storage
facilities located within a 100 year floodplain (40 CFR Part 6, Appendi x A, Executive Order 11988, 25 PA Code
S269. 22(b), and 25 PA Code Chapter 265.470(2)).

This alternative will conply with regulations for generation and transportation of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Plans for Site restoration will conmply with recomrendations outlined in the Pennsyl vania Scenic Rivers Act
and Schuyl kill River Scenic River Act (No. 32 P.S. Chapters 820.21 and 821.31 - 38).

The action will conply with the requirenents of the National H storic Preservation Act (Chapters 106 and
110(f) and 36 CFR Part 800) and Archeol ogi cal and H storic Preservation Act (16 USC S469a-1) by revi ew ng

hi storical records and conducting a Site historical significance survey. |If the results of these efforts
indicate the Site has historic significance, additional archaeol ogical work will be conducted to preserve any
historical artifacts prior to comrencenent of the remedial action.

Ofsite or onsite treatnent, storage, and disposal will conply with RCRA regul ati ons and standards for owners
and operators of hazardous waste treatnment, storage, and disposal facilities, in accordance with 25 PA Code
Chapter 264, Subchapters A-E, Subchapter | (containers), and Subchapter J (tanks), and 40 CFR SS264. 601 -
264. 603 (m scel |l aneous units).

This Alternative will conply with the requirenents for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirenents.

This alternative will not conply with State regulations for closure of hazardous waste sites (25 PA Code
S265.300 - 310), but these closure regul ations will be waived based on achi eving an Equi val ent Standard of
Performance by the removal of the contam nated soils and renedi ati on of the ground water to background

| evel s.

5. Aternative S5 - Ofsite Thermal Treatment of Soils and Casings/Lead Recovery. Under this alternative,
whi ch was proposed by Exide/ General Battery Corporation (Exide) during the corment period follow ng the
publication of EPA's Proposed Plan for this Site on January 8, 1992, Exide proposes to design and install a
fum ng/ gasification furnace as part of its secondary |ead snelting operations in Reading, Pennsylvani a.
Support facilities (including a RCRA permitted storage facility for soil and battery cases, material sizing
equi pnent, and naterial handling equipnment) will be installed as part of this alternative. The furnace will
be tied into the existing secondary | ead snelting process at the facility as a source of |ead and energy.

During the operation of the fum ng/gasification furnace, contam nants in the soil and battery casings wll be
purged fromthe naterials as a netal fume and the battery casings gasified. The produced gas which is
generated will be ducted to the two existing reverberatory furnaces at Exide's Reading, PA facility to be



used as fuel. |If necessary, this fuel will be supplenented by the natural gas which is currently used.
Fumed or vaporized netal in the gas streamw || be subsequently recovered in the two existing reverberatory
furnaces and existing control systens equi pment. Recovered lead will be returned to the existing
reverberatory furnaces for subsequent reclanmation. Purged soil will be generated as a solid naterial.

The ash vol une generated fromthe furnace is expected to be approximately 10% of the original battery case
feed volune plus the total volune of the soil feed. It is anticipated that the resulting ash will contain
extrenely low | evel s of netals.

Capital Cost: $11, 000, 000
Annual Cost: unknown
Present Wrth: unknown

Tine to Inplenent: 24 nonths for renoval of waste fromSite
6 years for conpletion of soil cleanup

There costs and tine franes are prelimnary estimtes from Exi de who has an expressed interest in devel opi ng
this technol ogy.

Conpl i ance with ARARs

This alternative will conply with the applicable portions of the PADER G ound Water Quality Protection
Strategy which prohibit continued ground water quality degradation, as the entire waste volune will be
renmoved fromthe Site. This alternative also will conply with the requirenent for treatnent before disposal
to neet Land Disposal Regulations (40 CFR Part 268) as the soils and casings will be thernally treated. The
treated wastes nmust neet TCLP standards for lead in | eachate (5.0 ng/L) in order to be

di sposed of in a properly permtted landfill. The thernal treatnent would be perforned at a facility
permtted under 25 PA Code Chapter 265, Subchapter R, and 25 PA Code Chapter 270, and in accordance with the
appl i cabl e provisions of 40 CFR Part 266, Subpart H, regarding the handling and processing of hazardous
wastes in boilers and industrial furnaces.

Fugi tive dust emi ssions generated at the site and at Exide's snmelter during remedial activities will conply
with fugitive dust regulations in the Federally approved State |nplenentation Plan for the Comonweal th of
Pennsyl vania, 40 CFR Part 52, Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will
cause no violation of National Anbient Air Quality Standards due to fugitive dust generated during
construction activities, 40 CFR S50.6 and 40 CFR S52.21(j) and 25 PA Code SS131.2 and

131.3. In addition, Exide's secondary |ead snelting operation will conply with all applicable air em ssion
requirenents in accordance with 25 PA Code SS123.11 - 13 (particulate nmatter em ssions), 25 PA Code SS123.21
- 22 (Sul fur conpound enissions), 25 PA Code S123.25 (nonitoring requirenents) and 25 PA Code Chapter 127,
Subchapter D (Prevention of Significant Deterioration of Air Quality requirements related to Exide's Sul fur
Di oxi de em ssions). Should nodification to the secondary | ead snelter becone

necessary to handle thernal treatnent of the battery casings, the applicable provisions of 25 PA Code Chapter
127, Subchapters A and B, would al so apply.

Det erm nations about the effectiveness of soil renediation at the site will be based on EPA 230/ 02-89-042,
Met hods for Evaluating O eanup Standards, Vol. |: Soils and Solid Medi a.

Remedi al action activities will conmply with regul ati ons governing flood prevention for treatment and storage
facilities located within a 100 year floodplain (40 CFR Part 6, Appendi x A, Executive Order 11988, 25 PA Code
S269. 22(b), and 25 PA Code Chapter 265.470(2)).

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter262, Subchapters A and C, and Chapter 263).

Plans for Site restoration will conply with recomrendations outlined in the Pennsylvania Scenic R vers Act
and Schuyl kill R ver Scenic River Act (32 P.S. SS820.21, et seq., and 821.31 - 38).

The action will conply with the requirements of the National H storic Preservation Act (Chapters 106 and
110(f) and 36 CFR Part 800) and Archeol ogical and Hi storic Preservation Act (16 USC S469a-1) by review ng

hi storical records and conducting a Site historical significance survey. |If the results of these efforts
indicate the Site has historic significance, additional archaeol ogical work will be conducted to preserve any
historical artifacts prior to commencenment of the renedial action.

This Alternative will conply with the requirenents for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

Onsite and offsite treatnent, storage, and disposal will conply with RCRA regul ati ons and standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities, in accordance with 25 PA
Code Chapter 264, Subchapters A-E, Subchapter | (containers) and Subchapter J (tanks), and 40 CFR SS264. 601 -



264. 603 (m scel |l aneous units).

This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirenments.

This alternative will not conply with State regul ations for closure of hazardous waste sites (25 PA Code
S265. 300 - 310), but these closure regulations will be waived based on achi eving an Equi val ent Standard of
Performance by the renoval of the contam nated soils and renedi ati on of the ground water to background
levels. B. Shallow Al luvial Aquifer
The alternatives eval uated for cleanup of the shallow alluvial aquifer include the follow ng:

Alternative AL - No Action

Al ternative - Vertical Linestone Barrier
Al ternative Soil M xing

Al ternative - Subsurface Drain/Ofsite Treat nment

& X & B

Al ternative - Subsurface Drain/Onsite Treatnment and D scharge

1. Aternative AL - No Action. This alternative includes nonitoring of approximately six shallow nonitoring
wells for thirty years. Mnitoring would be perfornmed quarterly for the first ten years, semannually for the
second ten years, and annually for the last ten years. Gound water sanples

woul d be anal yzed for |ead, pH, specific conductance, and sulfate. Longtermreduction of contaninant
concentration nay occur over a period of approximately 15 to 30 years through di scharge into the Schuyl kill
River and M1l Creek. Eventually all contam nants would be retained by soils and to a | esser extent,

di scharged to the adjacent surface water and deposited in river sedinments.

Capi tal Cost: $17, 640
Long-term Monitoring (30 yrs):
First 10 Years: $18, 208/ yr
Second 10 Years: $9, 560/ yr

Third 10 Years: $5, 020/ yr
Present Wrth: $171, 000
Tine to | npl enent: 30 years

2. Aternative A2 - Vertical Limestone Barrier. This alternative includes the construction of two verti cal
linmestone barriers to neutralize the low pH and i nmobilize lead (see Figure 6). The barriers, which would be
connected together, would be placed upgradi ent (perpendicular to Schuylkill River) and

downgr adi ent (adjacent to the Schuylkill R ver and MII Creek) of the contam nation, and consist of perneable
crushed linestone placed ina three-foot trench fromgrade to bedrock. Contam nated water passing through
these barriers would rise in pHto about 8, effectively inmmobilizing the dissolved

netal s. Together, both barriers would neutralize acidic soils and water and effectively immbilize the

di ssol ved metal contam nation on the Site. Sulfate contam nati on would al so be reduced by this alternative.
In addition, two ground water recharge ponds would be constructed and nmai ntai ned. One woul d be upgradi ent of
the contam nation and the other woul d be | ocated between the vertical |inmestone barriers. These ponds woul d
recharge the shallow alluvial aquifer, increasing the velocity of the contam nated ground water through the
vertical linestone barrier. Wter in the pond can be naintained at a constant head by punping either from
the Schuylkill River or the discharge fromthe bedrock aquifer treatnent system Because this is a passive
treatnment systemit is estimated that long-termmonitoring will be required for a period of at |east 6 years
to assure the ground water is effectively treated.

Capital Cost: $612, 500
Annual Cost (6 yrs): $18, 208/ yr
Present Wrth: $704, 000
Time to | npl ement: 3 to 6 years

Conpl i ance wi th ARARs

Contami nation in the ground water will be reduced to background | evels as required by 25 PA Code SS264.90 -
264. 100, specifically 25 PA Code SS264.97(i) and 264.100(a)(9).



Fugi tive dust em ssions generated during renedial activities will conply with fugitive dust regulations in
the Federal |l y-approved State |Inplenentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j)

and 25 PA Code SS131.2 and 131.3. This alternative will conply with 25 PA Code Chapter 264, Subchapter F,
regardi ng ground water nonitoring.

This alternative will conply with the Del aware River Basin Conm ssion Gound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donmestic or other existing wells (No. 10) and non-inmpact on ground water |evels, ground

wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4).

3. Aternative A3 - Soil Mxing. This alternative involves insitu chem cal stabilization of |ead and
neutralization of pH by mxing the contam nated soils and subsurface materials with line fromground surface
to bedrock above and bel ow the ground water table. The systemutilizes a crane nounted nixing head with

| arge, approxinmately 8 foot dianeter, augers. This alternative imobilizes the |ead and increases the pH
imedi ately which elinmnates the need for long-termnonitoring. This is a proven technology with readily
avail able materials and equi pment. See Figure 7 for the area estimates for soil nixing.

Capi tal Cost: $8, 667, 600
Long-term Monitoring (one sanpling event in 5 years): $4, 448
Present Wrth: $8, 690, 000
Time to | npl ement: 0.5to 1 year
Conpl i ance wi th ARARs

Contami nation in the ground water will be reduced to background | evels as required by 25 PA Code SS264.90 -
264. 100, specifically 25 PA CodeSS264.97(i) and 264.100(a)(9).

Fugi tive dust emi ssions generated during renedial activities will conmply with fugitive dust regulations in
the Federal | y-approved State |Inplenmentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regarding ground water nonitoring.

This alternative will conply with the Del aware River Basin Conm ssion G ound Water Protected Area Regul ations
regardi ng

Construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2), metering of
surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-interference with donestic or
other existing wells (No. 10) and non-inpact on ground water |evels, ground water storage capacity, or |ow
flows of perennial streans (No. 4; Water Code of the Basin, Section 2.20.4).4.

Alternative Ad - Subsurface Drain/Ofsite Treatnent. Under this alternative, ground water woul d be collected
by subsurface drains installed 12 to 15 feet bel ow the surface through the entire length of the |l ead and pH
contam nation. A drain and trench systemwould extend 900 feet (see Figure 8). Water woul d be punped from
the drain into a holding tank and then transported offsite to a Public Owmed Treatnment Wrks (POTW. This
alternative would renedi ate the contam nated ground water at the Site; however, the estimated tinme to
inmplenent this alternative is 2 to 8 years.
§ Capital Cost: $339, 000
Annual Cost: $362, 400/ yr
Present Worth (8 year duration): $2,547,000

Tine to | npl enent: 2 to 8 years

Conpl i ance with ARARs



Contami nation in the ground water will be reduced to background | evels as required by 25 PA Code SS264.90 -
264.100, specifically 25 PA Code SS264.97(i) and 264.100(a) (9).

Fugi tive dust emissions generated during renmedial activities will conmply with fugitive dust regulations in
the Federal | y-approved State |Inplenmentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 SCFR 50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

This alternative will conply with regulations for generation and transportation of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Onsite and offsite treatnent, storage, and disposal will conply with RCRA regul ations and standards for
owners and operators of hazardous waste treatnent, storage, and disposal facilities, in accordance with 25 PA
Code Chapter 264, Subchapters A-E, Subchapter | (containers), and Subchapter J (tanks), and 40 CFR SS264. 601
- 264.603 (mscellaneous units).

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regardi ng ground water mnonitoring.
This alternative will conply with the Del aware River Basin Conmi ssion Gound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donestic or other existing wells (No. 10) and non-inpact on ground water |evels, ground
wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4)

This alternative will conply with waste water pretreatnment regul ati ons (40 CFR Part 403).
This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA

and all applicable State requirenments.

This Alternative will conply with the requirements for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

5. Aternative A5 - Subsurface Drain/Onsite Treatnment. Under this alternative, ground water woul d be
coll ected by subsurface drains as described in Alternative 4. The water would then be punped to a wastewater
treatment systemconstructed onsite for treatnent of bedrock ground water (see Figure 8). The effluent from
the treatment systemwoul d be discharged to the Schuyl kill R ver. The sludge would be hauled to a POTW and
neet pretreatnment standards of the specific POTWselected. This alternative is contingent on the
inmpl enentation of a bedrock aquifer treatment system |If a treatment systemis not built for the bedrock
aqui fer, then a treatnent plant would be needed under this alternative. Listed below are two costs; the
first cost assunes a bedrock aquifer treatment system exists, and the second cost assunes a wastewater
treatnent plant (WMP) nust be funded under this alternative.
WMP Exi sts

Capital Cost: $339, 000

Annual Cost: $57, 900/ yr

Present Worth (8 year duration): $647,900

Time to Inplenent: 2 to 8 years
WAMP Needed

Capital Cost: $413, 600

Annual Cost: $227, 500/ yr

Present Worth (8 year duration): $1, 655, 000

Tine to Inplenent: 2 to 8 years

Conpl i ance wi th ARARs

Contamination in the ground water will be reduced to background | evels as required by 25 PA Code SS264.90 -



264. 100, specifically 25 PA Code SS264.97(i) and 264.100(a)(9).

Fugi tive dust em ssions generated during renedial activities will conmply with fugitive dust regulations in
the Federal | y-approved State |Inplenmentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263). Onsite and offsite
treatnent, storage, and disposal will conply with RCRA regul ati ons and standards for owners and operators of
hazardous waste treatment, storage, and disposal facilities, in accordance with 25 PA Code Chapter 264,
Subchapters A-E, Subchapter | (containers), and Subchapter J (tanks), and 40 CFR SS264. 601 264. 603

(m scel | aneous units).

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regarding ground water nonitoring.

This alternative will conply with the Del aware Ri ver Basin Conm ssion Gound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donmestic or other existing wells (No. 10) and non-inmpact on ground water |evels, ground

wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4)

This alternative will conply with waste water pretreatnent regul ati ons (40 CFR Part 403).

This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirenents.

Any surface water discharge will conmply with substantive requirenments of the dean Water Act NPDES di scharge
regul ations (40 CFR SS122.41 122.50), the Pennsylvani a NPDES regul ati ons (25 PA Code S92.31), the

Pennsyl vani a Wast ewat er Treat nment Regul ations (25 PA Code SS95.1 - 95.3), and the Pennsylvania Water Quality
Standards (25 PA Code SS93.1 - 93.9).

This Alternative will conply with the requirenents for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

C. Bedrock Aquifer
The depth of contam nation in the bedrock aquifer is currently unknown. |t has been found at depths of 40
feet and assumed to be no deeper than 100 feet. The alternatives evaluated for cleanup of the bedrock
aqui fer are listed as foll ows:
i Aternative Bl - No Action with Long-term Monitoring
Alternative B2 - Punp and Ofsite Treatnent
Alternative B3 - Punp and Onsite Treatnent and D sposal
Alternative BL - No Action. This alternative involves |ong-termsanpling and analysis fromsi x bedrock wells

to nonitor the fate and transport of the contam nation for 30 years. Bedrock water sanples will be collected
sem annual ly for sulfate, beryllium cadnm um calcium nanganese, nmagnesium zinc, |ead and pH.

Capi tal Cost: $71, 300
Annual Cost: $9, 400/ yr
Present Wrth (30 year duration): $171,000

Tine to Inplenent: 30 years
There are no ARARs for a no action alternative.

Alternative B2 - Punp and Ofsite Treatnent. Under this alternative the bedrock ground water would be punped
and transported to a POTW Ten to twenty wells would be installed upgradient, downgradient and within the
area of bedrock contam nation to trace the extent and direction of contanmi nant novenment. These wells will be
converted to punping wells for the remedial action. The estimated yield with this well systemis 10,000



gall ons per day for a well system 40 feet deep. A 25,000 gallon storage tank woul d be

erected onsite for storage of punped groundwater. This alternative is sensitive to |local POTWavailability
and capacity, and sensitive to the depth of contam nation which is currently unknown. Listed below are costs
for 40-foot wells and for 100-foot wells. A contingency factor of 40% has been added in each alternative
because information on the bedrock aquifer is limted.

20 Wlls - 40 Foot Depth

Capital Cost: $994, 147

Annual Cost: $4, 700/ yr

Present Wrth: $1, 019, 000

Tine to Inplenent: 1 year
20 Wells - 100 Foot Depth

Capital Cost: $4, 187,260

Annual Cost : $4, 700/ yr

Present Worth: $4, 212, 000

Tine to Inplenent: 1 year
Conpl i ance with ARARs
Contamination in the ground water will be reduced to background levels as required by 25 PA Code S264.90 -
264.100, specifically 25 PA Code SS264.97(i) and 264.100(a)(9). The exception to this is manganese, which
will be reduced to the |evel specified by the Conmonweal th of Pennsylvania's MCL, 25 PA Code S109. 202, which
is lower than the cal cul ated background concentrati on.
Fugi tive dust em ssions generated during renedial activities will conply with fugitive dust regulations in
the Federal |l y-approved State |Inplenentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and

40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regardi ng ground water mnonitoring.

Onsite activities will conply with RCRA regul ati ons and standards for owners and operators of hazardous waste
treatnment, storage, and disposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E,
Subchapter | (containers) and Subchapter J (tanks), and 40 CFR SS264. 601 264. 603 (m scel |l aneous units).

This alternative will conply with the Del aware R ver Basin Conm ssion Gound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donestic or other existing wells (No. 10) and non-inmpact on ground water |evels, ground

wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2,20.4).

This alternative will conply with waste water pretreatment regul ati ons (40 CFR Part 403).

This Alternative will conply with the requirements for storage of wastes restricted fromland di sposal (40
CFR S268. 50) .

This alternative will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirenents.

3. Aternative B - Punp, Onsite Treatment and Disposal. |In this alternative, a treatment facility will be
constructed onsite and connected to the recovery well systemdescribed in Alternative B2. The ground water
will be treated by precipitation and i on exchange for pH, cadmum sulfate, iron, nmanganese, cal cium and

other netals and dissolved solids. The effluent would be used to recharge the shallow alluvial aquifer as



described in Alternative A2, or discharged to the Schuylkill R ver or a conbination of both. The effluent
quality is expected to neet anbient water quality criteria for discharge to the Schuylkill River or recharge
ponds. Sludge will be renmoved by tank truck and transported to a POTW Because of the

uncertainties associated with the bedrock fl ow and contam nant characteristics, a 40% contingency factor has
been added to the final cost. As in Alternative B2, costs are given for a 40foot well systemand for a 100
-foot system because the depth of contam nation is presently unknown.

20 Wells - 40 Foot Depth

Capital Cost: $303, 250

Annual Cost: $4, 700

Present Worth (6 year duration): $328,000

Tine to Inplenent: 1 year
20 Wl ls - 100 Foot Depth

Capital Cost: $586, 800

Annual Cost: $4, 700

Present Worth (6 year duration): $612, 000

Tine to Inplenent: 1 year
Conpl i ance with ARARs
Contanmination in the ground water will be reduced to background |l evels as required by 25 PA Code SS264.90 -
264.100, specifically 25 PA Code SS264.97(i) and 264.100(a)(9). The exception to this is manganese, which
will be reduced to the |evel specified by the State MCL, 25 PA Code S109. 202, which is |ower than the
cal cul at ed background concentrati on.
Fugi tive dust em ssions generated during renedial activities will conmply with fugitive dust regulations in
the Federal | y-approved State |Inplenentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and

40 CFR S52.21(j) and 25 PA Code SS131.2 and 131. 3.

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Onsite treatnent will conply with RCRA regul ati ons and standards for owners and operators of hazardous waste
treatment, storage, and disposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E,
Subchapter | (containers), and Subchapter J (tanks), and 40 CFR SS264. 601 264. 603 (m scel |l aneous units).

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regardi ng ground water nonitoring.

This alternative will conply with the Del aware R ver Basin Comm ssion Gound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donestic or other existing wells (No. 10) and non-inmpact on ground water |evels, ground

wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4)

This alternative will conply with waste water pretreatment regul ati ons (40 CFR Part 403).

This Alternative will conply with the requirenents for storage of wastes restricted fromland di sposal (40
CFR S268.50). This alternative will conply with CERCLA S121(d)(3) and with EPA OSVER Directive #9834. 11,
both of which prohibit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and
S3005 of RCRA and all applicable State requirenents.

Any surface water discharge will conply with the substantive requirenents of the Cean Water Act NPDES

di scharge regul ati ons (40 CFR SS122.41122.50), the Pennsyl vani a NPDES regul ati ons (25 PA Code S92.31), the
Pennsyl vani a Wast ewat er Treat nment Regul ations (25 PA Code SS95.1 - 95.3), and the Pennsylvania Water Quality
Standards (25 PA Code SS93.1 - 93.9).



VITI. COVPARATI VE ANALYSI S OF ALTERNATI VES
A, Overall Protection of Human Health and the Environnent.
1. Soils

Alternatives S2, S3, S4 and S5 all provide adequate protection of human health and the environnent since the
| ead-contam nated materials are processed, either onsite or offsite, and securely landfilled or treated,

thereby elimnating all exposure pathways. The no action alternative (Alternative Sl1) provides no additional
protection of human health and the environnment since no mtigation of the current soil exposures is effected.

2. Shall ow Ground Water

Alternatives A2, A3, A4 and A5 provide adequate protection of human health. Alternatives A2, A4, and A5

provide for protection of human health and the environnent by immobilizing or renoving the contam nants over
tine. Alternative A3 imedi ately protects human health and the environnent by i mobilizing the contam nants
inthe soil matrix. Aternative Al fails to provide adequate protection of human health or the environnent.

3. Bedrock Ground Water

Alternatives B2 and B provi de adequate protection of human health and the environment because both
alternatives conpletely renove the contam nation fromthe bedrock aquifer. Alternative Bl fails to provide
adequat e protection of human health or the environnent.

B. Conpliance with ARARs.
1. Soils

Alternatives S2, S3, S4, and S5 will elimnate continued ground water quality degradation because the entire
waste volune will be removed fromthe Site (PADER Ground Water Quality Protection Strategy). Aternative Sl
is not in conpliance with this waste disposal requirenent. Gound water degradation would continue to occur
if Alternative S1 were inplenmented.

Alternatives S2, S3, S4 and S5 are also in conpliance with the regulatory requirenent for treatnent before
di sposal to nmeet LDRs (40 CFR Part 268) and with requirements for storage of waste restricted from Land

Di sposal (40 CFR S268.50). Solidified wastes in Alternatives S2, S3, and S4 as well as the ash in
Alternatives $4 and S5 are required to neet TCLP standards for lead in |l eachate (5.0 ng/L) in order to be
classified as non-hazardous and al |l ow di sposal in a Pennsylvania landfill that is permtted to accept

resi dual (nonhazardous industrial) wastes. RCRA landfills also require conpliance with | eachate testing.
Therefore, the hazardous wastes sent to the RCRA facility according to Alternative S3 will be treated to
achieve the 5 ng/L TCLP standard for |ead as determned through TCLP testing. Treatability studies indicate
that solidified wastes easily pass the EP Tox test, which is very simlar to the TCLP test with regard to
netals. Therefore, EPA has deternined that the stabilized/solidified wastes will nmeet TCLP standards. The
soil remediation in Alternatives S2, S3, S4, and S5 can be eval uated in accordance wi th EPA 230/ 02-89- 042,
Met hods for Evaluating O eanup Standards, Vol. |: Soils and Solid Media. Alternative S1 does not provide any
treatnment of the hazardous materials present on the Site to nitigate contam nant mgration.

Al requirenents for smelting and thernal treatnent in Alternatives S4 and S5 will be net in accordance with
applicable RCRA pernmits and requirenents (40 CFR Part 266, Subpart H 25 PA Code Chapter 265, Subchapter R
25 PA Code Chapter 270). In addition, incineration in Alternative S4 will meet the requirenents of 25 PA
Code Chapter 264, Subchapter QO

Alternatives S2, S3, $4 and S5 conply with ARARs related to site fugitive dust controls during excavati on and
treatnment and, for Alternatives S4 and S5, air em ssions controls for incineration and thernal treatnent

equi pnent. (25 PA Code Chapters 121 - 142) that govern air em ssions fromrenedi al actions). These
alternatives also conply with regul ati ons governing flood prevention for treatnment and storage facilities
located within a 100 year floodplain (40 CFR Part 6, Appendix A Executive Oder 11988, 25 PA Code

S269. 22(b), and 25 PA Code Chapter 265.470(2)) through flood control neasures and environnmental nonitoring.
In Alternative S1, no wastes are excavated and no extensive airborne rel eases were predicted by the | SC

nodel .

Alternatives S2, S3, S4, and S5 must conply with hazardous waste generation ARARs, and Alternatives S3, $4,
and S5 nust conply with transportation ARARs (i.e., netallic posts and plates, untreated wastes) according to
49 CFR Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263.

Alternatives S3, S4, and S5 that enploy onsite and offsite treatment, storage, and di sposal of wastes will
conply with RCRA regul ations and standards for owners and operators of hazardous waste treatnent, storage,



and di sposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E, Subchapter |
(containers), and Subchapter J (tanks), and 40 CFR SS264.601 - 264.603 (miscellaneous units). Alternative S2
will conply with onsite treatnent and storage requirenents.

Plans for Site restoration for all four alternatives that include excavation will conply with recomrendati ons
outlined in the Pennsylvania Scenic R vers Act and Schuylkill R ver Scenic R ver Act (No. 32 P.S. SS820. 21,
et seq., and 821.31 - 38).

Alternatives S3 and S4 will conply with CERCLA S121(d)(3) and w t hEPA OSVWER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirenents.

Alternatives S2, S3, S4 and S5 will not conply with State ARARs for closure of hazardous waste sites, but
wi Il achi eve an Equival ent Standard of Performance by renoving the contam nated soils and renedi ating the
ground water to background | evels.

2. Shall ow Ground Water

Alternative Al does not conply with State or Federal MCLs or Pennsylvania regul ations requiring cleanup to
background levels. Al ternatives A2, A4, and A5 do not imrediately conply with the ARARS but require a nunber
of years to achieve conpliance. Alternative A3 would inmmediately conply with the ARARs for acid and

di ssol ved netal s.

In addition, Alternatives A4 and A5 would require storage and treatnent facilities to be constructed within
earthen berns or dikes to conply with the |ocation specific floodplain ARAR Alternative A5 would have to
conmply with the substantive requirenents of an NDPES permt for surface water discharges, and Alternatives Ad
and A5 would have to conply with |and disposal restrictions and wastewater pretreatnent requirenents for

wast es shipped to a POTW

Alternatives A4 and A5, which include onsite and offsite treatment, storage, and di sposal of wastes, wll
conply with RCRA regul ations and standards for owners and operators of hazardous waste treatnent, storage,
and disposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E, Subchapter |
(containers) and Subchapter J (tanks), and 40 CFR SS264. 601 264.603 (m scell aneous units).

Alternative A and A5 will conply with regulations for generation and transportati on of hazardous wastes (49
CFR Parts 171 - 173 and 25PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Alternatives A and A5 will conply with CERCLA S121(d)(3) and with EPA OSWER Directive #9834.11, both of
whi ch prohibit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of
RCRA and all applicable State requirenents.

Alternatives A2, A3, A4 and A5 will conply with Pennsylvania Air Pollution Control Regul ations (25 PA Code
Chapters 121 - 142) that govern fugitive dust em ssions during remedi al actions.

Alternatives A2, A3, A4 and A5 will conply with the Del aware R ver Basin Commi ssion G ound Water Protected
Area Regul ations regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin,
Section 2.50.2), netering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2),
non-interference with donestic or other existing wells (No. 10) and non-inpact on ground water |evels, ground
wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section

2.20.4).

Alternatives A2, A3, A4, and A5 will conply with ground water nonitoring requirenents (25 PA Code Chapter
264, Subchapter F).

3. Bedrock G ound Water

Alternative Al does not conply with State or Federal MCLs or Pennsylvania regul ations requiring cleanup to
background levels. Alternatives B2 and B would not imediately comply with the ARARs but require
approxi nately a year to achi eve conpli ance.

Alternatives B2 and B conply with the chem cal specific ARARs. Alternative B2 will conply with the Cean
Water Act as there will be no discharge to the Schuylkill Rver, while Alternative B nust conply with
substantive NPDES requirements for discharges to the Schuylkill R ver. Alternatives B2 and B would have to
conply with land disposal restrictions and wastewater pretreatnent requirenents for wastes shipped to a POTW

Alternatives B2 and B, which include onsite and offsite treatnment, storage, and di sposal of wastes, wll
conply with RCRA regul ations and standards for owners and operators of hazardous waste treatnent, storage,



and di sposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E, Subchapter |
(contai ners) and Subchapter J (tanks), and 40 CFR 264.601 - 264.603 (m scellaneous units).

Alternatives B2 and B will conply with Pennsylvania Air Pollution Control Regulations (25 PA Code Chapters
121 - 142) that govern fugitive dust em ssions during renedial actions.

Alternatives B2 and B will conply with the Del aware R ver Basin Conmi ssion G ound Water Protected Area

Regul ati ons regarding construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section
2.50.2), metering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-interference
with domestic or other existing wells (No. 10) and non-inpact on ground water |evels, ground water storage
capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4).

Alternatives B2 and B will conply with regulations for generation and transportati on of hazardous wastes (49
CFR Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Alternatives B2 and B will conply with CERCLA S121(d)(3) and with EPA OSVER Directive #9834.11, both of which
prohi bit the disposal of Superfund Site waste at a facility not in conpliance with S3004 and S3005 of RCRA
and all applicable State requirements.

Alternatives B2 and B will conply with ground water nonitoring requirements (25 PA Code Chapter 264,
Subchapter F).

C. Long-term Effectiveness and Pernanence.
1. Soils

Each of the alternatives, with the exception of Alternative S1, would neet the criteria of long-term
effectiveness and permanence. Alternatives S2, S3, S4, and S5 result in the | ead contam nated soil and
battery casings being renoved fromthe Site resulting in a greatly reduced threat to the environnent and an
acceptabl e level of residual Site risks for onsite workers, but not residents. Since residential use will no
longer be permitted, Alternatives S2, S3, S4 and S5 are all judged to be effective in the |long-term

Information collected through the stabilization/solidification treatability studies that were conducted for
the RI/FS indicates the technol ogy can pernanently i mobilize wastes. However, there are additional process
and perfornmance specifications that are not addressed in bench-scale studies. For exanple, the effectiveness
of soil and casing separation needs to be determned for a | arge-scal e operation as the separation in the
treatability study was acconplished by hand sorting. In addition, Alternative S2

requires renoval of the lead alloy fromthe battery casings prior to stabilization/solidification. The
efficiency of this |ead separation al so needs to be determ ned. Alternative S5, which specifies thernal
treatnment, is judged to be nore permanent than Aternatives S2, S3, or S4 as the contamnination would be
renmoved fromthe soils and the casings incinerated.

2. Shall ow Ground Water

Alternatives A2, A3, A4, and A5 would result in mninmal residual risk after the achi evenent of renedial
obj ectives and are, therefore, judged to be effective in the long-term Alternative Al does not utilize
remedi al technol ogi es and, therefore, has no long-termeffectiveness other than that obtained by access
restrictions. Alternatives A2, A3, A4, and A5 would all permanently renove the contam nation fromthe
shal | ow ground wat er.

3. Bedrock Ground Water

Alternatives B2 and B woul d both neet the criteria of |ong-termeffectiveness and pernanence since in both
alternatives the contamination will be renoved fromthe aquifer. Alternative Bl has limted |ong-term
ef fectiveness because the plunme is not expected to attenuate rapidly.

D. Reduction of Toxicity, Mbility or Volume Through Treat ment.
1. Soils

The principal risk of exposure to |ead contam nated soils addressed by each of the alternatives, with the
exception of Alternative Sl, is addressed in this analysis. Stabilization/ solidification fixes the waste in
a solid matrix thereby greatly reducing |leachability. The resulting reduction in nobility of |ead

contanmi nation for Alternative S2, Alternative S3 and the soil portion of Alternative $S4 is judged to be
nearly 100 percent. |In Alternative S5 the toxicity and mobility of the contam nants are greatly reduced as
the lead is renoved fromthe soil matrix and reused in the snelting process.



The resnelting of netallic |lead posts and plates in Alternative S2 and Alternative S4 and the processing of
the battery casings for energy recovery in Alternative $4 result in a reduction of the total volunme of
contam nated wastes. The vol ume reduction of Alternative S4 is estinmated at 25% This reduction includes the
14% i ncrease expected as a result of the onsite stabilization/ solidification of Site soils. The reduction
in volune of contam nated wastes resulting fromrecycling metal plates and posts in Alternative S2 i s unknown
because the volune of metallic plates and posts present in the containment area is not known. The reduction
in volune of contam nated wastes resulting fromAl ternative S5 should be greater than that of Alternative $4
as there will be no stabilization/ solidification taking place.

For Alternative S2 there will be an increase in the volune of the contam nated waste due to the addition of a
stabilization/ solidification agent. Treatnent residuals result fromeach of the alternatives, except
Alternative S1. These residuals consist of any contam nated debris that cannot be crushed or decontam nated
for Alternative S2 and Alternative S4 and the scrubber sludge, baghouse dust and sl ag generated as a result
of burning casings in Alternative S4 and the thermal treatment in Alternative

S5. Since the baghouse dust and scrubber sludges are resnmelted at the Reading facility, the risks fromthese
residuals are judged to be equally low. Each of the treatnent processes is irreversible since the lead is
either bonded within a nmatrix or recycl ed.

Alternative S1, no action, does nothing to reduce the toxicity, nmobility or volume of the |ead-contam nated
materials at the Brown's Battery Site.

2. Shall ow Ground Water

Alternatives A2, A3, A4, and A5 renove or precipitate the contam nant out of the ground water thereby
reducing the toxicity, nobility, and volume of the contami nant in groundwater. Alternative AL will have a
mninmal inpact on this criteria because it relies solely on natural attenuation.

3. Bedrock Ground Water

Alternatives B2 and B renove the contanination fromthe aquifer down to background |evels thereby greatly
reducing the toxicity, nobility and vol ume of the contaminants in the ground water. Alternative Bl will have
a mnimal inpact on the toxicity, nobility and volune of the contam nation because natural attenuation occurs
sl owl y.

E. Short-term Effectiveness.
1. Soils

Short-term effectiveness considerations for the four alternatives including excavation of hazardous wastes
are simlar. Dust inhalation and rel ease of |ead-contam nated naterials are judged to be the potentially
serious risks fromthese alternatives. Wtting of the soil during processing or excavation should alleviate
probl ens fromdust inhalation by workers or release to the environment. W rker safety can al so be addressed
by the use of respiratory protection. Untreated soils and battery casings will be transported for
Alternatives S3 and S5 and untreated casings will be transported in Alternative S4. These materials will be
transported in trucks which are lined and covered and the wastes will be nanifested

according to Pennsyl vani a hazardous waste regul ati ons and federal Departnent of Transportation requirenents.

Al alternatives, except Aternative Sl, involve excavation of |large portions of the Site, as well as
tenporary stockpiling of wastes onsite. Potential threats to the environment resulting fromthese actions
include erosion of |ead-contam nated soils and transport to MI|l Oeek and the Schuylkill R ver. In addition,
since the Site is located on the floodplain of the Schuylkill River, flooding could cause a | arge-scale

rel ease of contam nants. These hazards are judged to be roughly the sane for all alternatives except
Alternative S1. Hazards can be mtigated through proper engineering controls.

If inplenented, Alternative S2 and Alternative S4 would require the construction of processing areas on the
Brown's Battery Site. Tenporary environmental inpacts would consist of the construction of concrete pads for
processing areas, decontami nation stations, and the installation of electrical utilities for the processing
equi pment. These structures should be easily renoved at the end of the renedial actions. Al of the onsite
activities can be conpleted within 1 to 2 years of start-up, a relatively short period of tine, whichis a
common advant age of each of the alternatives. Aternatives S4 and S5 also require the |ong-term storage of
contami nated battery casings, however, this will be conducted offsite.

Alternative S1, the no action alternative, has no short-termeffecti veness as the Site will renmain
contaninated and therefore continue to pose a risk to the public and to the environnent.

2. Shall ow Ground Water



Alternative A3 poses the greatest risk to workers frommachinery and dust. Alternative A2, A4, and A5 pose
equal risk to workers frommachinery but less of a risk than Alternative A3. Alternative Al woul d have the
least risk involved for workers. Al the Alternatives would pose limted risk to the community although nore
vehicular traffic would be expected for Alternative A4 because of daily offsite wastewater disposal.

Alternative A3 woul d achi eve renedi al action objectives imediately after conpletion of construction.
Alternative A2, A4, and A5 would require a nunber of years to achieve renedial action objectives. 1t cannot
be determned if Alternative Al would ever achi eve renedial action objectives.

The optimumtine to inplement Alternatives A2, A3, A or A5 is during soil renediation. These ground water
alternatives should be installed after the contam nated soil is scraped off the upper few feet, but before
clean backfill is conpacted in place. This will mninze cost and avoi d di sturbance of the clean backfill
once it is in place. Wth the exception of Alternative Al, each of the Alternatives involves excavation from
grade to bedrock. As grade is |lowered, the excavation is reduced. Moreover, there would be no concern for
managenent and di sposal of hazardous waste soils as these soils would be renmoved by the soil renediation.
Alternatives A2 and A3 are earthwork intensive in situ technol ogi es which are nore

conduci ve to being constructed during soil renediation than Alternatives A4 and A5. Alternatives A4 and A5
are |l ess earthwork intensive and could occur after soil renmediation with | ess inmpact on cost.

3. Bedrock Ground Water

Ri sks to the comunity and workers onsite are ninimal for all three alternatives, although Aternatives B2
and B will have increased safety risks during construction related to drilling nore wells and erecting
equi pment onsite. The duration of treatnment and nonitoring are the same for both Alternatives B2 and B,
approxi nately one year for punping, and 5 years for nonitoring.

In Alternative 1, natural attenuation will be very slow and the fate of pollutants is unknown. Therefore,
the aquifer will remain contaminated for an indefinite period of tinme.

F. lnplenentability
1. Soils

I mpl erent abi lity considerations for waste excavation and transportation varies only slightly anong
Alternatives S2, S3, S4, and S5. The required netal separation for Alternatives S2 and S4 and the soil and
casing separation required for Alternative S4 pose nminor additional inplenentability considerations. Al

Al ternatives except Alternative Sl require hazardous waste transportation permts fromthe Comonweal t h of
Pennsyl vania, the U 'S. Departnent of Transportation and other states through

whi ch the waste may have to pass on its way to disposal. These pernits should be readily obtainable. Several
|i censed hazardous waste transporters are available to transport the vol une of wastes generated fromthese
Alternatives. Availability of services is currently good for conducting A ternatives S2 and S3 and
potentially poor for conducting Alternatives S4 and S5. The inplenentability of Alternative S4 i s dependent
upon the availability of one vendor to performthe resource recovery and waste recycling. Battery casings
are currently being burned at this facility, but at low feed rates (~5 percent). In addition, there is
significant question regarding the availability of storage capacity at this facility for the additional

vol ume of battery casings expected fromthis Site.

The inplenmentabilty of soil Aternative S5 is dependent upon several factors, both technical and

adm nistrative. The alternative conbines two technol ogi es whi ch have been proven technically feasible in

other industrial applications, but have never been used together in these circunstances. Pilot studies wll
be needed to denonstrate that these technol ogies can work together in this innovative fashion to clean the
soils and gasify the battery casings while not interfering with the secondary snelting operations.

I npl erentation of this alternative will require obtaining a RCRA permit as well as State and |ocal permts
for the long-termwaste storage facility as well Federal, State and local pernits for the new furnace. |If
these, or any other necessary pernits cannot be obtained, or if the facility is in violation of RCRA

regul ations, this alternative cannot be inpl enented.

Alternative Sl can be readily inplenmented since environnental nonitoring can be subcontracted froma |arge
pool of avail able contractors.

2.  Shal l ow Ground Water

Alternative Al is the easiest to inplenent of all the alternatives. Little equi prment and mai nt enance are
required. Alternative A2 is nore easily inplenented than Alternatives A3, A4, or A5 and requires no

mai ntenance. Alternative A3 requires a |large nechani zed operation to achieve its objectives, but woul d not
require operation and mai ntenance. Alternatives A4 and A5 would both require the operati on and mai nt enance
of systens for several years. Alternative A4 requires a POTWfor treatnment and di sposal of



the extracted ground water. POTW are avail able but have, in the past, refused to accept wastewaters from
CERCLA sites. Al of these alternatives are relatively easy to inplenent.

3. Bedrock Ground Water

Alternative Bl is nore easily constructed than both Alternatives B2 and B, because fewer wells will be
installed and | ess equi pnent erected. Alternative B2 is nore easily constructed than Alternative B because
| ess equi pnment is needed and operation and nmintenance is |ess intensive.

Alternatives B2 and B have equally reliable technol ogi es, and additional treatnent would be rel atively easy
because the wells will be in place. Both alternatives have avail able offsite POTW for disposal and
treatnment of residual waste. However, Alternative B2 relies solely on offsite POTW for disposal, while
Alternative B treats the ground water onsite and relies on offsite POTW for disposal of residual waste only.
Because the total volune to be treated is indefinite at this tine, Alternative Bis favored over

Alternative B2 because avail able POTWcapacity is finite. Technol ogy considerations are not applicable to

Al ternative Bl.

G Cost

The estimated present worth costs are as fol |l ows:

1. Soils

Alternative 1 - $296, 000
Alternative 2 - $28, 360, 000
Alternative 3 - $49, 000, 000
Alternative 4 - $24,631, 000
Alternative 5 - $11, 000, 000*

2. Shall ow Ground Water

Al ternative 1 $171, 000
Alternative 2 $704, 000
Alternative 3 $8, 690, 000
Al ternative 4 $2, 547, 000
Alternative 5 $1, 655, 000

3. Bedrock G ound Vater

A ternative 1 $171, 000

Alternative 2 $1,019,000 (40 feet) $4, 212,000 (100 feet)

Alternative 3 $328, 000 .. $612, 000 ..

* Exide/ GBC cost estinmate - not verified by EPA

Communi ty Accept ance

The January 8, 1992, Proposed Plan and January 21, 1992, public neeting produced a small number of comments
fromthe general public and a | arge volune of comments from Exi de/ GBBC, the principal PRP, and its enpl oyees.
Responses to these comments appear in the Responsiveness Summary section of this report.

The April 15, 1992, Revised Proposed Pl an, which announced an opportunity for a public neeting, produced
neither a request fromthe public for such a neeting, nor any coments on the Proposed Plan fromthe general
public or the PRPs.

St at e Accept ance

The Commonweal th of Pennsyl vani a has not concurred on this ROD.

I X.  SELECTED REMEDY

A, After careful consideration of the proposed renedial alternatives and eval uation agai nst the nine
criteria |listed above, EPA has chosen a conbi nation of alternatives as the Sel ected Renedy.

In the judgement of EPA, the following alternatives represent the best bal ance anong the evaluation criteria
and satisfy the statutory requirenents of protectiveness, conpliance with ARARs, cost effectiveness, and
utilization of permanent solutions to the naxi mum extent practicable:



1. Soils and Casings

The selected alternative for soil remediation at the Brown's Battery Site is Alternative S5, Ofsite Thernal
Treatment of Soils and Casings. Specifically, EPA has determined that Alternative Sb:

Provi des for maxi numreduction in waste volune via thernal treatnent
of the casings, as opposed to Alternatives S2, S3, and S4 whi ch woul d
i ncrease the volune of the waste due to the nature of the
solidification/ stabilization process.

Provides for maxi mumreduction in toxicity and nmobility both at the
Site, by excavation and renoval of contaninated soils and casings, and
at the ultimate location of the soil disposal, since the contaninants
are renoved fromthe soil nedium not merely stabilized within it.
This also results in maxi mum protection of the offsite environment
because the slight potential risk of the treated materials in
Alternatives S2, S3 and S4 causing sone future environnental harm at
the disposal site is elinnated.

Provi des for maxi mum reuse/recycling of the netals after their renoval
fromthe soil matrix.

Is the least costly of the soil alternatives.

EPA acknowl edges that this alternative constitutes innovative technology for which no treatability or pilot
studi es have yet been conpl eted. EPA believes, however, that the proposed conbi nati on of technol ogi es which,
i ndi vidual ly, have been used in other industrial applications, has a reasonabl e expectati on of being
successful .

If, however, this innovative alternative cannot be inplenented, EPA's preferred contingent alternative is S2,
Stabilization/Solidification of Soil and Casings, Ofsite D sposal of the Stabilized Mass in a Permtted
Landfill. Specifically, EPA has deternined that, among Alternatives Sl1, S2, S3 and S4, Alternative S2:

Provi des for maxi numreduction in toxicity and nobility of the
contam nated soils and casi ngs.

Can be inplemented easily using avail abl e vendors.

I's much less costly than other Alternatives considered to be as easily
i mpl ement abl e.

Does not require |arge vol unes of hazardous waste to be transported
over public roads.

EPA has determined that all of the follow ng nust take place in order for the selected Alternative, S5, to be
consi dered technically and adm nistratively feasible:

a. Exide/GBC nust conmmit to inplenenting the primary alternative, Sb.

b. Exide nust submt a detailed expeditious schedule for the inplenentation of Alternative S5 which is
acceptable to EPA. This schedul e shall include, at a mininmum the major nilestones to be acconplished during
the remedial action that EPA will review when determining if the Alternative S5 continues to be

i mpl enent abl e.

c. Pilot studies perforned by Exide must denonstrate the technical feasibility of the process.

d. After any necessary pilot and treatability studies are conpleted, Aternative S5 nust continue to provide
the best bal ance anong the nine criteria originally used to evaluate the alternatives.

e. Exide nmust obtain all legally required permts for the storage facility and for the construction and
operation of the new furnace or other equipnent related to Alternative S5.

2. Shallow Al luvial Aquifer
The selected alternative for the shallow alluvial aquifer is Alternative A2, Vertical Linestone Barrier. It

is the least costly alternative other than Alternative Al, No Action. Alternative A2 is a passive treatnent
system whi ch requires mininmal operation and mai ntenance and i medi ately protects surrounding receptors. This



alternative treats all shallow alluvial aquifer contam nation and neets all Federal and Pennsyl vani a ARARs.
3. Deep Bedrock Aquifer

The selected alternative for the bedrock aquifer is Alternative B, Punping and Onsite Treatnment and Di sposal
with discharge to the recharge ponds described in Alternative A2 and/or the Schuylkill River. It is the

|l east costly alternative, other than Alternative Bl, No Action. Alternative Bis a proven technol ogy which
is easily inplenentable. This alternative treats all the bedrock contam nation and neets all Federal and
Pennsyl vani a ARARs.

B. PERFORMANCE STANDARDS
1. Soils and Casings

Under Alternative S5, the entire volune of contam nated naterials (soils and casings) present on the Site
above 1000 ng/ kg | ead shall be excavated, renoved offsite and treated by a thernal process to drive off the
|l ead and other inorganics. Under the contingent Aternative, S2, the entire volune of contam nated naterials
(soils and casings) present on the Site above 1000 ng/ kg | ead shall be excavated, treated by a
solidification/stabilization process and renoved offsite to a landfill permtted to accept this type of

wast e.

Under either Alternative S5 or contingent Alternative S2, the treated waste nust neet the LDR treat ment
standard (5 ppmfor |eachable |ead) before its ultinate disposal, as well as the follow ng:

The initial excavation phase will involve the excavation of the containnent area (see Figure 2). Berns of
sufficient height to protect against the 100-year flood will be constructed al ong the sides of the
containnent area to the railroad track enbanknent. These berns and the walls of the containnent area will
serve as protection against flooding. After excavation, the area will be backfilled with inported soil and
the berms renoved al though the contai nment area nound will not be reconstructed.

Soi|l excavation will continue until all soils over the cleanup goal of 1000 ng/ kg | ead have been renoved.
Met hods for determining that cleanup goals have been reached will be finalized during the design by EPA and
but will be based on EPA 230/ 02-89-042, Methods for Evaluating d eanup Standards, Vol 1.

Al'l vehicles transporting hazardous waste fromthe Site will be washed down before | eaving the Site to
mnimze the spread of contamination to presently non-contam nated areas away fromthe Site.

Al local roads danaged by the increased truck traffic due to the renedial action will be repaired foll ow ng
the conclusion of the onsite soil excavation.

2.  Shall ow Aqui fer

Alternative A2 will remediate the ground water by increasing the pHin the shallow aquifer to between 6.0 and
8.0 and will achieve the background levels (Table 1) for the contam nants in the shallow ground water, which
is arelevant and appropriate requirenent under the PA Hazardous Waste Management Regul ations. The

Pennsyl vani a ARAR for hazardous substances in ground water is that all ground water nust be renediated to
"background" quality as specified by 25 PA Code SS264.90 - 264. 100, specifically 25 PA Code SS264.97(i) and
(j) and S264.100(a)(9). The Commonweal th of Pennsylvania also naintains that the requirenment to renediate to
background is also found in other legal authorities.

The l'i mestone barriers, which would be connected together, would be placed upgradient (perpendicular to
Schuyl ki Il River) and downgradi ent (adjacent to the Schuylkill River and MI| Creek) of the contanination,
and consi st of permeabl e crushed |inestone placed in a three-foot trench fromgrade to bedrock.

In order to renediate the shallow aquifer, two trenches shall be excavated down to bedrock. One trench shall

be pl aced upgradi ent of the contaninated area, and run perpendicular to Schuylkill R ver. The other trench
shal | be placed downgradi ent of the contaninated area, perpendicular to the ground water flow direction and
adj acent to the Schuylkill Rver and M1l COeek. These trenches shall connect with each other, enclosing the

contam nated groundwater on three sides (see Figure 4). The trenches shall be backfilled up to the high
water table with crushed |inestone of an average particle dianmeter of 0.08 inches. Excavated soils shall be
backfilled or sent offsite for treatnent dependi ng on whether they are above or bel ow the sel ected cl eanup
| evel .

To decrease the time for all aquifer water to be treated by the |linmestone barrier, two infiltration ponds
shal | be constructed onsite. One shall be upgradient of the contam nation and the other shall be | ocated
between the vertical linestone barriers. These ponds shall recharge the shallow al luvial aquifer, increasing
the velocity of the contam nated ground water through the vertical linestone barrier. The recharged ponds



shal | be maintained at a constant, piezonetric head by punmping water fromthe Schuyl kill River and/or
di scharge from a bedrock aquifer treatnent system

Monitoring wells shall be installed in the area of contami nation and sanpled on a quarterly basis for at

|l east 6 years. The nunber and | ocation of these wells shall be specified by EPA during the design of the
limestone barrier. If, at any time, sanpling confirms that background | evels have been attai ned throughout
the shallow aquifer and remain at the required |levels for twelve consecutive quarters, nonitoring nay be
suspended.

3. Bedrock Aquifer

Atreatment facility shall be constructed onsite and connected to the recovery well system described bel ow.
The ground water shall be treated for cadmium sulfate, iron, nmanganese, cal cium and ot her dissolved solid
ions, and then discharged to the Schuyl kill River. During design, wells shall be installed near the battery
breaki ng building and nmonitoring well MAM13. Ten to twenty wells shall be installed in the suspected area of
bedrock ground water contamnation, that is, in the area where concentrations of contam nants in the ground
water is suspected to be greater than the "background"limts specified in Table 2. These wells shall be used
to determne the areal and vertical extent of contanination, and to determ ne aquifer paraneters needed for
flow rate and vol unme cal cul ati ons. These

well's shall be converted to punping wells for the remedial action.

The Sel ected Remedy shall achi eve the background |l evels (Table 2) for the contanminants in the bedrock ground
water, which is a relevant and appropriate requirenent under the PA Hazardous Waste Management Regul ati ons.
Wth the sol e exception of manganese, the Pennsylvani a ARAR for hazardous substances in ground water at this
Site is that all ground water nust be renediated to "background" quality as specified by 25 PA Code SS264. 90
- 264.100, specifically 25 PA Code SS264.97(i) and (j) and 264.100(a)(9). The

Commonweal th of Pennsyl vania al so naintains that the requirement to renediate to background is also found in
other legal authorities. For manganese, the Pennsylvania ARAR is the State MCL (50 ug/L) specified by 25 PA
Code S109.202, which, in this instance, is |ower than the cal cul ated background concentration

In order to renediate the bedrock ground water, the extraction/treatment systeminpl enented under this

Sel ected Renedy shall operate until ground water nonitoring shows that the concentrations of contam nants of
concern have been reduced to the levels specified in Table 2. To this end, nonitoring wells shall be
installed in the area of contam nation and sanpled on a quarterly basis for at |least 10 years. The nunber
and | ocation of these wells will be specified in the design of the extraction system |f sanpling confirns
that cleanup | evel s have been attained throughout the downgradient area and remain at the required |evels for
twel ve consecutive quarters, operation of the extraction systemcan be suspended. |If,

subsequent to the extraction system shutdown, quarterly nonitoring shows the ground water concentrations of
any contam nant of concern to be above the |levels specified in Table 2, the extraction systemshall be
imredi ately restarted and continued until the levels in Table 2 have once nore been attained for twelve
consecutive quarters.

Al extracted ground water will be treated to levels which will allow for discharge into a nearby surface
wat er body in conpliance with the requirements of State and Federal NPDES regul ations

4., QGound Water

If inplenentati on of the Sel ected Renedy denonstrates, in corroboration w th hydrogeol ogi cal and chem ca
evidence, that it will not be possible to neet the renediation standards and it is thus technically
inpracticable to achi eve and nmai ntai n background concentrations throughout either the shall ow or bedrock
aqui fer (or for nanganese in the bedrock aquifer, achieve and naintain the State MCL), then EPA in
consultation with the Commonweal th of Pennsyl vania, may amend the ROD or issue an Explanation of Significant
Differences to informthe public of alternative ground water standards which nmay include, but not be linited
to, any of the follow ng:

a) engineering controls such as physical barriers, or long-termgradi ent control provided by |ow |evel
punpi g, as contai nment neasur es;

b) chem cal -specific ARARs will be waived for the cleanup of those portions of the aquifer based on the
technical inpracticability of achieving further contam nant reduction

c) institutional controls will be provided/ maintained to restrict access to those portions of the aquifer
whi ch remai n above renedi ati on goal s;

d) continued nonitoring of specified wells; and

e) periodic reevaluation of renedial technologies for ground water restoration



The decision to invoke any or all of these nmeasures may be nade by EPA in consultation with PADER during a
periodic review of the renedial action which occurs at |east every five years, in accordance with Section
121(c) of CERCLA, 42 U S. C $S9621(c).

C. DEED RESTRI CTI ONS

Restrictions shall be placed on the deeds to the properties that conprise the Site which shall limt the Site
to "industrial use" only.

Xl . STATUTORY DETERM NATI ONS
Protection of Human Heal th and the Environnent

Both the selected renedial action and the contingent alternative protect human health and the environnment by
treating highly contanminated soils and ground water. Under the selected remedy, soils that are above the
cleanup level will be excavated, renoved offsite and treated by a thermal process that will cause the |ead
and other inorganic nmaterials to | eave the soils as a funme or vapor and gasify the casings. Under the
contingent alternative, the sanme soils would be treated by a stabilization/solidification process that wll
render them non-hazardous. |In either case, the treated soils will be disposed of in accordance w th Federal
and State regul ations. Shallow ground water will be treated in situ as it flows through a |inestone gravel
barrier. The linestone will raise the pH of the shallow aquifer, precipitating out the lead and rendering it
i mmobi l e.  The deep (bedrock) ground water will be extracted, treated to renmove the | ead and ot her

i norgani cs, and discharged either to |local streanms or to the onsite retaining ponds.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents
These standards are considered applicable to this action:

This action will conply with the requirenents for treatment before disposal to neet Land D sposal Regul ations
and for storage of wastes banned fromland di sposal (40 CFR Part 268).

Fugi tive dust em ssions generated during renedial activities will conply with fugitive dust regulations in
the Federal |l y-approved State Inplenentation Plan for the Commonweal th of Pennsylvania, 40 CFR Part 52,
Subpart NN, SS52.2020 - 52.2023 and in 25 PA Code SS123.1 and 123.2, and will cause no violation of National
Anbient Air Quality Standards due to fugitive dust generated during construction activities, 40 CFR S50.6 and
40 CFR S52.21(j) and 25 PA Code SS131.2 and 131.3. In addition, the secondary |ead smelting operation will
comply with all applicable air em ssion requirements in accordance with 25 PA Code SS123.11 - 13 (particul ate
matter enissions), 25 PA Code SS123.21 - 22 (Sul fur conpound em ssions), 25 PA Code S123.25 (nonitoring

requi renents) and 25 PA Code Chapter 127, Subchapter D (Prevention of Significant Deterioration of Ar
Quality requirenents related to Exide's Sul fur Dioxide em ssions). Should nodification to the secondary |ead
snel ter becone necessary to handle thernal treatnment of the battery

casi ngs, the applicable provisions of 25 PA Code Chapter 127, Subchapters A and B, would al so apply.

Ofsite treatnent, storage, and disposal will conply with RCRA regul ati ons and standards for owners and
operators of hazardous waste treatnent, storage, and disposal facilities, in accordance with 25 PA Code
Chapter 264, Subchapters A-E, Subchapter | (containers), and Subchapter J (tanks).

This alternative will conply with regulations for generation and transportati on of hazardous wastes (49 CFR
Parts 171 - 173 and 25 PA Code Chapter 262, Subchapters A and C, and Chapter 263).

Remedi al action activities will conmply with regul ati ons governing flood prevention for treatnment and storage
facilities located within a 100 year floodplain (25 PA Code S269.22(b) and 25 PA Code S265.470(2)).

Any surface water discharge will conply with the substantive requirenents of the Cean Water Act NPDES

di scharge regul ations (40 CFR SS122.41 122.50), the Pennsylvani a NPDES regul ati ons (25 PA Code S92.31), the
Pennsyl vani a Wast ewat er Treat nment Regul ations (25 PA Code SS95.1 - 95.3), and the Pennsylvania Water Quality
Standards (25 PA Code SS93.1 - 93.9).

The action will conply with the requirenents of the National H storic Preservation Act (Chapters 106 and
110(f) and 36 CFR Part 800) and Archeol ogi cal and H storic Preservation Act (16 USC 469a-1) by revi ew ng

hi storical records and conducting a Site historical significance survey. |If the results of these efforts
indicate the Site has historic significance, additional archaeol ogical work will be conducted to preserve any
historical artifacts prior to comrencenent of the remedial action.

The offsite thermal treatment will be performed in accordance with the applicable provisions of 40 CFR part
266, Subpart H, regarding the handling and processing of hazardous wastes in boilers and industrial furnaces.
The offsite thermal treatment will be performed at a facility permtted under 25 PA Code Chapter 265,



Subchapter R, and 25 PA Code Chapter 270.

This alternative will conply with CERCLA 121(d)(3) which prohibits the disposal of Superfund Site waste at a
facility not in conpliance with S3004 and S3005 of RCRA and all applicable State requirenents.

This alternative will conply with waste water pretreatment regul ati ons (40 CFR Part 403).

This alternative will not conply with State regul ations for closure of hazardous waste sites (25 PA Code
S265. 300 - 310), but these closure regulations will be wai ved based on achi eving an Equi val ent Standard of
Performance by the renmoval of the contam nated soils and renedi ati on of the ground water to background

| evel s.

This alternative will conply with the Del aware R ver Basin Conm ssion G ound Water Protected Area Regul ations
regardi ng construction of water extraction wells (No. (6)(f); Water Code of the Basin, Section 2.50.2),
metering of surface water intakes (No. 9; Water Code of the Basin, Section 2.50.2), non-

interference with donestic or other existing wells (No. 10) and non-inpact on ground water |evels, ground

wat er storage capacity, or low flows of perennial streams (No. 4; Water Code of the Basin, Section 2.20.4).

These standards are considered rel evant and appropriate to this action:

Onsite treatment will conply with RCRA regul ati ons and standards for owners and operators of hazardous waste
treatment, storage, and disposal facilities, in accordance with 25 PA Code Chapter 264, Subchapters A-E,
Subchapter | (containers), and Subchapter J (tanks).

This alternative will conply with 25 PA Code Chapter 264, Subchapter F, regarding ground water nonitoring.

Contamination in the ground water will be reduced to background |l evels as required by 25 PA Code SS264.90 -
264.100, specifically 25 PA Code SS264.97(i) and 264.100(a)(9). The exception to this is manganese, which
will be reduced to the level specified by 25 PA Code S109.202 which is |ower than the cal cul ated background
concentration. |If inplenentation of the Sel ected Renedy denonstrates, in corroboration wth hydrogeol ogi cal
and chem cal evidence, that it will not be possible to neet the remediation goals and it is thus technically
inmpracticable to achi eve and mai ntai n background concentrations throughout either the shall ow or bedrock
aqui fer (or for nmanganese in the bedrock aquifer, to achieve and maintain the State

MCL) then EPA, in consultation with the Commonweal th of Pennsylvania, nmay anend the ROD or issue an

Expl anation of Significant Differences to informthe public of alternative ground water goals.

The following are to be considered during this action:

This alternative will conply with EPA CSWER Directive #9834.11 which prohibits the di sposal of Superfund Site
waste at a facility not in conpliance with S3004 and S3005 of RCRA and all applicable State requirenents.

Det ermi nations about the effectiveness of soil remediation at the site will be based on EPA 230/ 02-89- 042,
Met hods for Evaluating C eanup Standards, Vol. |: Soils and Solid Medi a.

Conti nued ground water quality degradation will be prevented as called for in the PADER Ground water Quality
Protection Strategy, December 1989.

Plans for Site restoration will conmply with recomrendations outlined in the Pennsyl vania Scenic Rivers Act
and Schuyl kill River Scenic River Act (No. 32 P.S. SS820.21, et seqg., and 821.31 - 38).

Onsite and offsite treatnent will conply with RCRA regul ati ons for owners and operators of treatnent,
storage, and disposal facilities, in accordance with 40 CFR SS264. 601 - 264. 603 (m scel |l aneous units).

This alternative will conply with 40 CFR Part 6, Appendi x A, and Executive Order 11988 regardi ng actions to
avoi d adverse inpacts on floodpl ai ns.

Cost Effectiveness

Cost effectiveness is determ ned by conparing the costs of the alternatives being considered with their
overal | effectiveness to determ ne whether costs are proportional to the effectiveness achieved. The
estimated present worth cost of the Selected Remedy is $12,316,000. This Rermedy is judged to afford

overal | effectiveness proportional to its cost such that the renedy represents good val ue for the noney.

When the rel ati onship between cost and overall effectiveness of the Sel ected Remedy is conpared to the cost
and overall effectiveness of the of other conbinations of the Alternatives that were considered, the Sel ected
Renedy is judged the nore cost effective. The estimated cost of the contingent alternative is $28, 360, 000.
Shoul d i npl erentation of the soil conponent of the Sel ected Renedy prove to be infeasible, the relationship
between cost and overall effectiveness of the contingent alternative, along with the sel ected ground water
alternatives is judged the nore cost effective in conparison to the cost and overal



effectiveness of the other conbinations of the Alternatives.
Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es to The Maxi num Extent Practicabl e

EPA has determ ned that the Sel ected Renedy represents the maxi mumextent to which pernmanent sol utions and
alternative treatnment technol ogies can be utilized while providing the best bal ance anong the ot her
evaluation criteria. Should inplenentation of the soil component of the Sel ected Renedy prove to be

i nfeasi bl e, EPA has determ ned that, anong the renmining alternatives, the contingent soil alternative al ong
with the selected ground water alternatives represent the nmaxi nrum extent to which permanent sol utions and
alternative treatnent technol ogies can be utilized while providing the best bal ance anong the ot her
evaluation criteria. In addition, the thernal treatnent process and the vertical |imestone barrier are
considered to be innovative methods for treating soils and ground water contami nated with

| ead and ot her inorganics.

Preference for Treatment as a Principal Elenent

The Sel ected Renedy satisfies the statutory preference for renedies that enploy treatnent as a principa

el ement to pernmanently reduce the volune, toxicity, or nobility of hazardous substances. By excavating
contam nated soils and renoving the contanination and by extracting ground water fromthe aquifer and
renmovi ng contanmination fromit before it is discharged back into the environment, the Sel ected Renedy
addresses the primary risk posed by the Site through treatment. The contingent alternative would al so reduce
the toxicity and rmobility of the contam nation and address the primary risk through treatnent as the

contani nated soils and casings would be solidified/ stabilized and di sposed of in a permtted facility
offsite



